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#> EARS that keep 


AMERICA on the GO! 


In vehicles of almost every description—from If your product uses gears for power transmission, 
boats to heavy farm machinery—you'll find fly- jt may pay you to look into the popularity of gears 
wheel ring gears, transmission gears, differential manufactured by Automotive Gear Works—and 
drive gears, and other gears that are designed, learn how we serve as the “gear department” for so 
engineered, and manufactured by Automotive Gear many leading manufacturers. Why not write today 


Works. for further information? 


AUTOM FARM EQ 


SSS Se ee 
Automotive (ear Works. ine. 


ESTABLISHED IN 1914 RICHMOND, INDIANA 


SUBSIDIARY OF EATON MANUFACTURING COMPAN Y 





I your products call for aluminum tube, it 


will pay you to put your requirements up to 
Revere. For at this one source you can obtain 
virtually any aluminum tube you want 

seamless drawn, welded, lockseam ahd others; 


in an extensive range of sizes, alloys and 


tem- 
pers; both round and other-than round 

Revere has the men, machines and experience 
to produce tube that is right for its purpose as 
well as right on schedule. It will pay you to tie 
the progress of your business to the most 
dependable sources of supply. Call the nearest 
Revere Sales Office now. In all principal cities 
Revere Copper and Brass Incorporated. Founded 
by Paul Revere in 1801. Executive Ofhces: 230 
Park Avenue, New York 17, N. Y 

Revere Aluminum Mill Products include extruded shapes, 
rod and bar; coiled and flat sheet, embossed sheet, circles 
and blanks; seamless drawn and welded tube; rolled 
shapes; electrical conductors; forgings; and foil. Revere is 
headquarters for tube, and can supply it not only in aluminum 


but in copper, copper-base alloys and electric welded steel. 
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Power Spinning Conical and Tubular Parts 


Mechanical Problems in Miniaturizing Potentiometers 
Fast Acting Magnetic Clutch 


Design Features in New Products 


Variables in Humidity Testing 


Fire Resistant Hydraulic Fluids 


Printed Wiring for Industrial Service 
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Influence of Gyroscopic Principles on Design 
Spring Materials for High Temperature Service 


Quick-Release Fasteners 
International Engineering for a Profit 
Project Group vs Service Group in Engineering Development 


Rotating Joints 


Radius of Curvature of Parabolic Cams 


Simplified Graphical Integration 
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T he se contacts. for a uli lity circu 

breaker, look a ke . but one costs 
only half as much as the othe r,asa 
result of consultation with Ma lory 


( ontact opecialists. 


How Mallory Contact Engineering 
Balances Performance and Price 


NONTACTS can be ¢ y00d for their intended service. Detailed 
» study of a contact application, by Mallory engineers, often 
Mallory Contact Engineering uncovers ways to design more closely to actual requirements . 
Offers Five Ways at substantial savings to the customer. 
To Improve Economy The contact pictured above S a typical example Intended for 





use in a circuit breaker for utility distribution lines, it origina 
1, The most effective contact material was designed with contacts made of heavy-duty silver ELKONITI 
the exten ne de ped by Ma or} At first glance, this exceptionally long-wearing, high conductivity 
More econo ter n satis! metal appeared ideal to meet the customer's original specifica- 
tions. But further investigation by Mallory contact engineers 
.% The most economical contact design .. . revealed that while contacts had to operate with absolute 
wor ‘eres? pelea ataamans nd prod dependability, they did not have to function frequent 


3. The most economical backing material On the basis of the actual frequency of service expected, Mallory 


ip MM rv a levi engineers recommended a change to a copper ELKONIT! an 
oped for tu! 1 alloy made of lower priced materials, and more economical to 


yroduce. Overall savings to this customer amounted to a 50 
4, The most economical aateng member I 





design .-Inrela i nd prod cut in contact costs. Moreover, there is no sacr fice tn perlormance 
uct design requirements, for the specific application. 

5. = necro wie ot memes or enenity Chances are that consultation by Mallory on your own contact 

of contact and . z . 
applications can prove the source ol interesting Sa ngs tor you 
By coordinatiz tnese portant el ent I Mallory engineers are well qua fied by years ol experience to 
contact d n, M; n help 1 put into analwea woanr ee t recommend materia from the 
7 ‘ se : } 8 a sl - anaiyze your requirements, 0 ecommen< nate ais rom l€ 
nd assuring | ; ; extensive line of Mallory alloys, and to assist in overall design 


of contacts and assemblies. For a discussion, write or call Mallory 
today. 














Expect more...get more from 


P.R. MALLORY & CO. Inc. Y 


P. R. MALLORY & CO , INDIANAPOLIS 6 





Serving Industry with These Products 





Electromechanical—Resistors * Switches * Tuning Devices * Vibrators 


Electrochemical—Capacitors ¢ Rectifiers * Mercury Batteries 





Metallurgical Contacts « Special Metals * Welding Materials 
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For Machine Designers Who Want 
More Than Just ‘JIC’ Compliance, 
the Crescent * ¢-Way Valve 


® Product of Crescent Valve Company for the control of 
air, water and light oil to 150 P.S.I 


Pointed out on the photo above are the JIC features which 
are a must for many equipment manufacturers to gain 
acceptance of their machines in a growing number of 
production conscious plants. However, they offer obvious 
advantages even where they are not specifically demanded. 
Furthermore the JIC type Crescent solenoid is completely 
interchangeable with standard solenoids for the conven- 
ience of those manufacturers who want the JIC features 
available only for required application. 


COMPETITIVE 
With all its superior operating features the Crescent 
valve is probably the most competitively priced line on 


the market, particularly in the light of liberal trade and 
quantity discounts 


COMPACTNESS 


Space, labor and materials savings have been pointed out 
to us by many equipment manufacturers as benefits from 
Crescent’s compact design 


INTERCHANGE ABILITY 


Crescent valves can be converted to any practical current 
or voltage AC or DC by a simple coil change 


COIL BURNOUT 
Short stroke, pilot operation and a generous power margin 
prevent overheating, overloading and the resultant coil 


burnout. 
VALVES 


5125 Alcoa Avenve, los Angeles 58, California 


NO 


Write for Catalog 6-C 


BARKSDALE 
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Why manual Hydraulic Valves 
in an age of Automation? 
Because many hydraulic functions 


requlte CONTROL that responds 


to the operator's skilled hand 
and ind 


WP 500 PSA 


¥ 3000 P.S.I 
¥ 6060 P.S.1 


PROVIDE THAT CONTROL 


WHERE | WHY “HOW 





Initial 
setting 
of dies 
in molding 
presses 


Fast advance of ram 
\ (full flow) 


; yentle approach on 
i 
d 


Or poppets to 
flow of yield to it 


ie (throttling) 
Handle moves evenly, can 

Careful positioning be st 
| (throttling) 


Railroad 
maintenance 
equipment, 
Lift gates, 
Life trucks 


pped at any 
legree of flow 
( Shuts oft internal port to 
Holding in a desired port leakage so there is ni 
position (leakproof need for auxiliary lock 
check valves 
Shear-Seals are wear com- 


Production } (leakproof ) ) Pensecing, remain leak- 
test . proof for millions of cycles 
equipment } No delay (quick 


f Quarter turn opens round 
acting—full flow) < I 


Ltubular flow passages 





Shear-Seal Valves always 
Dependability move freely - 


\ (no freeze-ups ) 


after iong 
Oil well 
blow out 
preventers Pressure remains on 
leakproof ) q 4 : 
Lnal iCaKkare 

Improved CONTROI 
Save auxiliary equipment 
and labor 





Your 
hydraulically 
operated ) 
machine 


j To improve your 
product and reduce | } 


its cost . : , 
| Can be modified to suit 
i 


VALVES 


Ask for bulletin 0-5 
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Developments to Watch 


SUBSTITUTE HIGH TEMIPERATURE ALLOYS 


lO A MAGNESIUM BASE GREASE. . . 


\ LIQUID METAL THAT FLAMES IN AIR 
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DIP COATING OF ELECTRONIC COMPONENTS 
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satisfied customers keep coming back! 


Packard Electric Division 
General Motors, Warren, Ohio 


Here’s a lady pleased pink with a new dishwasher so enthusi 
astic a booster for someone’s product she can hardly wait to 
tell about it, and a sure-fire prospect for future appliance needs 
Chances are that a Packard Electric motor has a lot to do with 
her satisfaction, for Packard motors deliver quiet, dependable, 
long-lasting performance that’s bound to please 


For more than 39 years, Packard Electric craftsmen have been 
building fractional horsepower motors that lead to one satisfied 
customer telling another. Packard builds a lot of satisfaction 
into every motor . . . and there’s nothing better than a satisfied 
customer to boost both reputation and sales 
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LAYERS OF NICKEL AND CHROMIUM. 
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under new AG.A. approval You can gain cost-saving advantages 


requirements for gas-fired 


eee 1 with Armco ALUMINIZED STEEL 
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Now with ALUMINIZED STEEL 








Get more BTU output Get present BTU output 
from same size unit from space-saving unit 














New A.G.A. approval requirements permit use of © lower cost than for any other heat-resisting material 
hot-dip aluminum coated steel at operating tem- permitted at comparable temperatures 

peratures up to 1030°F, plus room temperature, in 

heating elements of gas-fired heating equipment. ; 

This is an increase of 225°F over the sid maximum. HERE'S WHY: 

These new approval requirements open the door Independent tests show that Armco ALUMINIZED 
to manufacturers who want to take full advantage STEEL stands up longer than any metal in its price 
of the heat- and corrosion-resisting properties of class under cyclic high temperature heating and 
Armco ALUMINIZED STEEL Type 1. If you make gas- cooling in the presence of either sulfur-free or 
fired heating units, here's what this special alumi- sulfur-bearing gases. Years of use by manufacturers 
num coated steel offers you: of heating equipment back up these tests. 
© more BTU’s from same size unit lf you make appliances that require resistance to 
" : heat and corrosion consider Armco ALUMINIZED 
e same BTU's from smaller unit Steet Type |. Just write us at the address below for 
© space-saving units to meet modern trend full information about this Armco Special Steel. 








ARMCO STEEL CORPORATION 


SHEFFIELD STEEL DIVISION . ARMCO DRAINAGE & METAL PRODUCTS INC ° THE ARMCO INTERNATIONAL CORPORATION 











LORD MANUFACTURING COMPANY 


Eight Lord Lattice Mountings working in 
conjunction with a new gyroscopic prin- 
ciple of oscillation, employed by this 
Black-Clawson Gyro-Flote Screen in oper- 
ation at an eastern paperboard mill. 
Transmission of vibration to floors and 
foundations virtually eliminated. 


how to isolate heavy-duty machine 


4 >. 


Ypvibrations 


LORD LATTICE MOUNTINGS PROVIDE FLEXIBLE SUPPORT— 
DAMPEN LOW FREQUENCY, HIGH AMPLITUDE VIBRATIONS 


Efficiency-destroying machine noise and vibration can be 
effectively reduced by using Lorp Lattice Mountings. Placed 
under vibrating machinery, they absorb intermittent or con- 
tinuous pounding, protect performance. Installation is a 
simple bolting operation using tapped holes in the upper 
plate and through holes in the lower plate of the unit. 

The patented lattice design of the flexing element, per- 
fected by Lorp research and engineering, provides soft 
spring rate characteristics in all directions with good hori- 
zontal stability. This element is permanently bonded to steel 
plates, forming a simple, one-piece unit that never requires 
maintenance. 

LorD Lattice Mountings are available in load ratings from 
250 to 3,000 pounds per mounting. A complete description 
is contained in Bulletin No. 701. For your copy, or other 
information, contact your nearest Lorp Field Engineer or 
write the Home Office, Erie, Pennsylvania. 


Lord Lattice Mountings are covered by U.S. Patent Nos. 2322193 and RE22280 


ERIE, PA. 
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Let all these sealing engineers help 


vou design-in oil seals 





Why “do it yourself?” Why chance the wrong 
seal? Why risk costly retooling or remanufacture 
be« ause an unforeseen condition rendered an oil 


seal helpless? 


The finest oil seal counsel anywhere is yours 
for the asking. Just pick up the phone and call 
the nearest National Oil Seal Engineering office. 
You'll get complete, current information on new- 


est seal developments, plus the help of the entire 


NATIONAL MOTOR BEARING CO., INC. 


Plants at Van Wert, Ohio, Redwood City, Downey, Long Beach, Calif 


General Offices at Redwood City 


CHICAGO, ILI Room 462, McCormick Building, HArrison 7-5163 

CLEVELAND, OHIO . 210 Heights Rockefeller Bidg., YEllowstone 2-2720 

DALLAS, TEXAS 2520 West Mockingbird Lane, DIlxon 7541 

DeTrRo!irT, MICH 13836 Puritan Avenue, VErmont 6-1909 

Downey (Los Angeles C« CALIF 11634 Patton Rd., TOpaz 2-8163 
WICHITA, KANSAS 


National Oil Seal Engineering group. Field and 
factory, these men devote their entire lives to 
seals. They have seen literally thousands of seal 


ing problems through to a successful solution. 


Let National’s three de ades of sealing expe 


rience help you. Call now. 


Oo hoard Sirius 


Sper ify seals at the drawin 


INDIANAPOLIS, INDIANA 2802 North Delaware St.,WAlnut 3-1535 
KANSAS CITY, MISSOURI 4445 Terrace, LOgan 6622 
MILWAUKEE, WIs BRoadway 1-3234 
NEWARK, N. J 1180 Raymond Blvd., Mitchell 2-7586 
REDWOOD CrrTy, CALIF Broadway and National, EMerson 6-3861 


7 West Virginia Street 


south Broadway, AMherst 2-6971 
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These . X | RAS make Link-Belt Roller Chain 


a credit to your machine 
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NCLUDE Link-Belt Precision Steel 
| Roller Chain in your design—and 
you ve a better machine to show for 
it. Vital extras added to top standard 
manufacturing methods this 
chain an edge in strength dur 
ability longer service life 

For wide design flexibility, Link 
Belt roller chain covers the range 
single and multiple widths 
through 3-in. standard pitch 


give 
and 
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and 
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through 3-in. double pitch with 
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Ihe 148 page Data Book 2457 fur 
nishes application details 
Ask your Link-Belt office for 
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LINK-BELT COMPANY: Exex 
Plants and Sales Offices in All Pr 
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Flexloc thin nuts save space, 
weight and production time 


Self-locking nuts are 30% lower 
and lighter; speed up assembly 
with hand or power tools 


Self-locking FLExLoc thin nuts are 30°, lower than 
regular height locknuts of the same nominal diameter 
They fit into spaces where regular height locknuts will 
not go. You can design lighter, more compact units 
with them 

Where you must reduce weight in a completed as- 
sembly, you can save by using shorter bolts with these 
lighter nuts. And you save production time. The length 
of engagement of mating threads is shorte fewel 
revolutions of hand wrenches or power nut runners 
are needed to seat them. 


FLEXLOC nuts are of I-piece, all-metal construct 
You can use a FLEXLoc fully seated as a locknut or 
any point along a bolt as a stop nut. Once the threads 
in the resilient locking section are fully engaged, the 
FLEXLOC grips the mating threads with uniform locking 
torque wherever wrenching stops. Since there are no 
nonmetallic inserts to come out or deteriorate, the 
locking life of a FLEXLOc ts virtually 

Y our authorized industrial distributor stocks FLEX 
nuts in a variety of sizes, materials and finishes. Cor 
him for details. Or write us for information about yo 
Division. 


special locknut problem. Flexloc Locknut 


STANDARD PRESSED STEEL Co., Jenkintown 28, Pa 


[rw 1 
p= | b= ) 


\Y {/ 


NATIONAL COARSE THREAD—U.S.S 


REGULAR 


FLEXLOC thin nuts are 30% lower than regular height locks 
There ts a corresponding saving in we s ro 
in., thin FLEXLOCS meet tensile str 
height locknuts. FLEXLoc 


NATIONAL FINE THREAD—S.A.E thin type because ry threac 
section, carries ts 
nonmetallic inserts 


S < c he nut 


Standard FLEXLOC self-locking thin nuts are available 

cadmium plated alloy steel, for use in t yeratul 

in plain or silver plated corrosion resis 
j 


tures to 750°F: and in brass an 


to 250°1 


STANDARD PRESSED STEEL CO. 


FLEXELOC LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
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ALEMITE 
OIL-MIST 


AUTOMATIC 
LUBRICATION MODELS 


Greater capacity ... greater coverage . 
greater savings! Now the largest 
ha ing timesavins 
Lubrication! The 
greater capacity for lubricat 
s! They 
Alemite Oil-Mist 


nd OUVU bearing inche 


lubrication 
of 300 and 500 
bearing inches! 


8 Advantages of the ALEMITE OIL-MIST System 


1. Continuous Lubrication 


4. Reduction of Bearing Tempera- perate. | 


tures— Act 
2. Fully Automatic Lubrication — ( rt 


5. Reduction of Types of Oil 


3. Elimination of Guesswork 


6. Elimination of Downtime 


Alemite Oil-Mist Lubricates ALL Types of Mechanisms | 


Qadgi 


Anti-friction Plain Gear 


ALEMITE {ij _ 


A Product of STEWART-WARNER CORPORATION 
I 


7. Extension of Bearing Life 


400 to 7.000 I 


8. Less Oil Consumption 


Alemite Division of Stewart-Warner, Dept. T-86 
1850 Diversey Parkway, Chicago 14, Illinois 


(_} Please send me a FREE copy of your new 
and complete Alemite Oil-Mist catalog 


[1] Pleaose have your Alemite Lubrication 
Representative arrange a no-obligation 
demonstration. 

My Name 
Title 
Company 
Street 


City 








Enjay Butyl rubber— 
vital artery in newest airliners 





Douglas chooses Enjay Butyl for rubber components of the hydraulic 
systems in many of its famous DC-7 airliners. These components, which 
help assure the dependable operation of everything from wing flaps to 
landing gear, are proving over millions of air miles their durability 
and resistance to wear. 

Versatile Enjay Butyl rubber may well have a place in your operation. 
It will pay you to investigate the many technical advantages it has 
over other types of rubber. Its price and ready availability are advan- K U T ¥ t 
tages, too. For full information, and for technical assistance in the uses 
of Enjay Butyl, contact the Enjay Company today. 





Enjay Buty! is the 


fof 


with outstand 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. 20T#sion «= tes 


: . aa zone and coro 
Other offices: Akron * Boston + Chicago + Los Angeles + Tulsa ee 


Pioneer in Petrochemicals 


e heat « cold « 
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Why is COUNTROL 


important in every business today? 














Countless times a day, every business needs to know 
“how many? ... how much? how far? ” and 
many other questions that can be answered only by 
facts-in-figures. But how to get these figures from so 
many different machines, processes, operations and 
systems? Veeder-Root Counters are doing it 

every day, by means of: 





MECHANICAL COUNTING 


Small Resets count strokes, turns, or pieces . . . 
ire used by thousands for moderate duty in 
parts inspection, quality control, conveyors, ELECTRICAL COUNTING 


machine tools, light presses, etc. These remote-indicating counters bring your 


production machines as close as your office 
wall. AC or DC, they can be connected in series 
with any simple switch, and will transmit pro- 
duction figures instantly over any distance. 
May be panel-mounted in groups. 


HAND COUNTING ’ . 
ra 
Where objects or units cannot be counted elec- 000; aD io) oD 0) 


trically or mechanically, hand-operated count- . 
ers like this Hand Tally do the job. For in- 
stance, quick spot checks of production or 
performance, traffic count, inventory, etc. Fits 
palm of hand, counts one for each pressure of 
thumb lever, resets to zero by turning knob. 


CONTROLLING 
Yee i Set it for the exact number of turns, pieces, or 


. operations required and this Predetermin- 
Insist on Standard 


ing Counter will control the run exactly . . . pre- 


venting over-runs and shortages. When the 
We t DE R- ROO i : predetermined number is reached, counter will 
2 light a light, ring a bell, or actuate a stop-motion. 


cou i aa 2 es = IN SUM: If it can be counted or controlled . 


count on Veeder-Root to do it. Get in touch with your 
>. . ; : 

from your Industrial Industrial Supply Distributor for standard counters 

j f lication ye »>duction mach »s and ne 

° . for application to your production machines and proc 

Supply Distributor esses. And Ret in tou h with Veeder-Root for counters 

to be built into original equipment Veeder-Root 
Inc., Hartford 2, Connecticut. 











Craftsmansh ip of the 20th ¢ entury 


The speed with which new products pass 
through the designing stage to final marketing 
is one of todays industrial phenomena. One 
factor which has contributed heavily to this ts 
the availability of a wide range of plastic ma 
terials with highly usable combinations of properties And, co 
laterally, there are the custom molders whose working knowledge 
and craftsmanship in plastics translate the manufacturer’s de 
signs and plans into highly serviceable, highly attractive finished 
articles. Read how one of America’s leading appliance manufac- 
turers collaborated with the custom molder to produce the part 


that “makes” his new appliance 


New handle of Resinox phenolic plastic 
houses “the brain” of the new Sunbeam Fry-Pan 


DESIGN OBJECTIVES | 
handle for the Sunbeam Fi 
pan. ele 

1 COOKING 

Corporat 

Chicagk I 1 two things 
tional beauty and long serv 
Cost, of » as on all high 


' ive pr | 
competitive products, was also 


MATERIAL SPECIFICATION In the 
brain housing the temperature setting controls, signal light 
matic revulators that govern the 1150 and 1450 watt tubular ele 
sealed in the base of the pan. Specifications dictated that this handle 
inserted into the apertures of the thermostat, then sealed in 3 seconds 
Hannifin h a Hic pre Cl 3 ( naustive testS were made lk ‘ 
different materials in the conditions to which the handle would be si 
jected in use. Surface finish and hardness, resistance to detergents an 
boiling water, weight, dielectric strength, and durability were all 
factors in determining the material. Monsanto Resinox phenolic plas 
was selected. A handle molded of this phenolic had a high natural surfac 
gloss, heat-resistance, and inherent color. It could be repeatedly imme 


( vil ! iect is to n and iong lasting 


PRODUCTION 

division of Pro-phy-lac-tic Brush Con 

ducing the Fry-Pan handles. In addition to an enviable reputation for high 
quality molding, Prolon had also demonstrated a product ve Capac 

meet Sunbeam’s production rate. For this handle assignment, Prolon engi- 
neers decided on Monsanto Resinox 5797. A free-flowing phenolic mold- 
ing compound, Resinox 5797 has rapid cure and rigid set, two reasons for 


its wide use for wiring device parts. It produces parts with a very smooth 
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how ARMA 
wider scope of 


NEW PRODUCT DESIGNS POSSIBLE .. . Due to their unusual physical properties, high 
machinability ratings, and wide latitude of design, ArmaSteel castings are replacing other 
materials in today’s products. Being a casting material, ArmaSteel can be formed in shapes 
too complex for the forging process. With ArmaSteel castings, low draft angles, intricate 
coring, and close dimensional tolerances are possible. Less stock remains to be machined. 
High tensile strength, damping qualities, and other physical and chemical characteristics 
ore also major factors in ArmaSteel’s popularity among product design engineers. 


ARMASTEEL IS A PEARLITIC MALLEABLE IRON, possessing many of the physical 
characteristics of forged low-carbon steel. Because of carbon nodules in the pearlite 
matrix, the machinability of ArmaSteel castings is 58% better than S.A.E. 1040 steel and 
compares favorably with S.A.E. 1112. ArmaSteel is produced in three ranges, with tensile 
strengths from 70,000 psi to 100,000 psi, yield strengths from 48,000 psi to 80,000 psi, 
and elongations (in 2”) from 2% to 4%. Because of these excellent properties, and because 
it can be either sand cast or shell cast, ArmaSteel provides improved parts for many 
products, at the same time that it lowers costs. On these pages are two case histories of 
products that have benefited from ArmaSteel castings . . . perhaps your product can 


benefit too. 


CAST ARMASTEEL IMPROVES AN 
AUTOMOBILE DIFFERENTIAL CASE 


This case forms the support for the driving gears 
in an automobile. The demands made of such a 
part are that it be of high strength, that it have 
the least possible deflection, and that—because 
it is part of the car's unsprung weight— its 
weight be held to a minimum to help the riding 
characteristics. The part must be cast because it 


is impossible to forge the internal cavity. 


ARMASTEEL 86M MET ALL THESE DEMANDS. 
It has a tensile strength of 70,000 psi, a yield 
strength of 48,000 psi, and a Brinell Hardness 
No. of 163-207. Deflection is very low, and 
ArmaSteel absorbs vibrant energy, thus con- 
tributing to quiet operation. The cast ArmaSteel 
part also allowed the manufacturer to eliminate 
thrust washers on the pinion gear bearings, 
reducing costs. 
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castings allow new and much 
design 


CAST ARMASTEEL REPLACES FORGINGS IN THIS 
COMPANION FLANGE BECAUSE OF SPACE LIMITATIONS 


This part was formerly a medium carbon steel forging. During 
a re-design of the unit, it was impossible to get the desired 
strength by enlarging the part, because of design limitations. 
It became apparent that the draft angles necessary in the 
forging would not allow proper thickness of metal at point “A”. 
Only a casting could achieve the low draft angles needed, and 
only a high strength material could meet the design requirements. 


CASTINGS OF ARMASTEEL 84M PROVIDED THE ANSWER. 
ArmaSieel 84M has an ultimate tensile strength of 100,000 psi, 
and a yield strength of 80,000 psi. ArmaSteel parts tested 
showed a long fatigue life and minimum deflection under the 
extreme stress involved. In addition, castings offered a reason- 
able cost per piece, excellent machinability, and uniformity in 
production lots. In broaching the spline in the center hole, the 
manufacturer found that ArmaSteel castings resulted in greatly 
improved broach life. Draft angles were reduced to 2°, which 
allowed sufficient clearance (point ‘B") for the power socket 
wrench assembly operations. Thus, due to the comparative low 
cost of castings and the reduced machining costs of ArmaSteel, 
the manufacturer enioyed an overall saving and at the same 


time solved his design and assembly problems. 


For further information on physical properties and applications of 
ArmaSteel, write for our complete catalog. Descriptive literature is 


also available on our shell mold and sand casting processes 


CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION SAGINAW, MICHIGAN « DEPT, 10 


Product Engineering August, 195¢ 





ReMi motor parts AT WORK 


A prominent passenger car manulacturer get 


s eleven times more 
1] 


chassis per gallon—reducing paint and product 
tially with the efficient, hig 


Ss substan 
i-quality electrost 

process of the Ransburg Electro-Coating 

Ind Robbins & Myers 


itomize the } it 8] y in 


lyphase mot 
in electrostatic held 
tracted to the products, which are grounded thr 


yrroducing f uniformity ot fini 
I t 


Rugged rotor and stator for a polyp! 


consists of squirrel cage embedded in laminated « 


and end rings of copper, brazed or welded together 


has a high grade licon steel core with 


used to insulate from the core 


taped and thoroughly impregnated with |! 


resin base rnish to assure trouble-free 


danger of ind grounds 


ROB EVWME 2 RAVENS ine. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO @ BRANTFORD, ONTARIO 


ry 


Fractional & Integral h.p Household Electric & Hand Moyr Propellair Industrial 
Motors & Generators Fans 


Hoists & Cranes Pumps Ventilating Equipment 








Rs Mi specialists INTEGRATE 
MOTOR AND MACHINE DESIGNS... 
TO ASSURE HIGHEST PERFORMANCE 


Many factors must be considered in de whicl 


signing a new motor operated produ t that proauct 
will perform its intended functions accu investig 


rately, economically, and with a low main possibilities 


tenance and failure rate 


Much depends o1 the iob 


the proper correlation and integration of nswers point 


motor and machine designs. A special standard mot 1 | R & M offers 
knowledge of motor application can be 
valuable to you. Robbins & Myers motor 
design specialists can help you solve these 
problems, to whatever extent you desire 

The exact motor for your machine is 


custon 

worked out quickly and accurately, wit! ning a motor that tly right for 

systematic methods of designing motors 

This might include, for example, the use of mn ‘ttle for an “off-the-shelf’” com 
M’s unique “Electrical Slide Rule custom-designed 

Electrical equivalents can be set up on the ‘ ill ge ou Ul right answer quickly 


slide rule te simulate the conditions under 


RaM MOTORS AND MOTOR PARTS POWER 
MANY TYPES OF EQUIPMENT, SUCH AS... 


Portable Saws Routers Nut Setters Hedge Trimmers 


Drills 

Nibblers 

Lock Mortisers 
Valve Grinders 
Vacuum Cleaners 
Fans 


Sanders 


R&M MAKES BOTH! 
Fractional-horsepower 


motors and parts... 


Screw Drivers 
Pumps 

( ompressors 
Hones 

Business Machines 
Cast Cutters 

Food Mixers 


Hammers 
Polishers 

Planers 

Portable Grinders 
sirens 

Advertising Devices 


Ventilating Equipment 


Lawn Mowers 

Oil Burners 

Surgical Instruments 
Grease Guns 
Vibrators 

Die Sinkers 

Waxers 


This coupon will bring you prompt information. 


Robbins & Myers, Inc., Motor Division 


f 1/200 h.p. 
— / » Springfield 99, Ohio 


Please send me, without ob 


information on 


| j N\ tor! 


5 mo 


Integral-horsepower 
motors; famous 

R&aM “All-Weather’’* with 
sealed bearings. 

Up to 200 h.p. 


£ M 


Motor Parts for Portable 


Universal Motors 
acitor Motors 


R & M “All-Weather 
up to 200 h.; 


Please have a 


Motor Special 





nnouncing...the First 








RAY 


Flame tests prove its fire-snuffing ability 


This photo shows the instant 
combustion taking place when 
a conventional hydraulic oil of 


mineral oil type is atomized over 


a Bunsen burner 


In this photo, Shell Irus Fluid 
902 replaces the mineral oil. 
Note that there is no ignition. 


SHELL IRUS FLUID 902 
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Oil-Base fire-resistant 


BEUIE 





Photo courtesy 
Hydraulic Press Mfg. Co., and MACHINERY 





Asem THREE YEARS of intensive research, 


field application and evaluation, Shell Irus 
Fluid 902 is now commercially available for 
use in industrial hydraulic systems. While its 
cost is far lower than other fire-resistant fluids, 
its performance is comparable. 


No major modification of equipment is 
necessary. Shell Irus Fluid 902 is a special 
formulation containing no corrosive ingredi- 
ents... no adverse effect on seals or fittings. 


SHELL OIL COMPANY 


50 WEST 50 STREET, NEW YORK 20, NEW YORK 


100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA EN 
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It is a direct replacement for hydraulic oils 
now in service. 


Noncorrosive, and nonrusting. Steel and 
copper panels immersed in Irus Fluid 902 for 
one week at 160°F have shown no significant 
signs of corrosion. Rusting has not been a 
problem in long-continued field tests. 


This is an efficient fire-snuffing hydraulic 
fluid that can be widely used. Send coupon 
for details. 


SHELL Or, COMPANY 
50 West 50th St or 100 Bush St 
New York 20, N.Y San Francisco 6, Cal 


Please send me test data and information o 
Shell [rus Fluid 902 
Name 

Company 


Address 








NEW DEVELOPMENTS crecte new uses. A unique 
tank truck with one compartment made of ENDURO 
Stainless Steel sofely handles a corrosive alcoho! 
water mixture used in turboprop engines. A 

compartment, for kerosene, is fabr ted from 
Republic High Strength Steel for extra strer gth 


without added weight, 


REPUBLIC 


to help you push back 


Republic—world’s largest producer of aircraft steels—is ready to help 
you in two ways. First, with the materials needed to combat heat as well 
as strength-to-weight and corrosion problems. And second, with metal 
lurgical service backed by over a quarter century of experience gained 
through helping hundreds of designers and manufacturers in all types 


of industries meet and solve similar problems. 


To date two materials, titanium alloys and stainless steels, best qualify 
to meet the severe service requirements for skin of aircraft and missiles 


flying at supersonic speeds. 


Republic melts and rolls titanium in all forms—forging billets, 


hot rolled and cold finished bars, plate, sheet and strip. 


REPUBLIC STEEL 


WEIGHT—On the DC-7 superliner, a weight SOLVING HEAT PROBLEMS js old stuff for ENE 
saving, equivalent to one passenger and his Stainless Steel. ENDURO's ab > ths 
luggage, resulted when Titanium replaced other heat without loss of strength has been pr 
materials normally used in nacelle struct . st engines where it is used for str 

And with no sacrifice strength or safety. burner components, rings, exhaust 
Titanium offers the highest strength-to-weight burners. Now it is being used for 


ratio of construction metals, resist high temperatures at super 








STEEL IS READY 


the thermal barrier 


Republic is the world’s largest producer of alloy, stainless and heat- 
resisting steels. 


New developments in the fields of supersonic aircraft and missiles 
increase demand for aircraft quality steels. Republic is keeping pace. 
New facilities for increasing stainless steel cold rolling and finishing 
capacity have recently been added. Titanium facilities are being con- 
stantly improved and expanded. 

Republic is vitally interested in helping you use Titanium and ENDURO 
Stainless and Heat-Resisting Steels. Our metallurgists and engineers are 
always available, without obligation, to work with your personnel in 
using these materials to best advantage. The coupon will let us know 
if you would like one to call. 


ae < e / A t— (9 7)... ow 
OK Slivdard, Seeks and, Sle, Redes 


| 


STRENGTH — Landing gear fabricated from CORROSION-RESISTANCE— Titanium’s ex 
Republic Alloy Steels can take the tremendous tremely high corrosion-resistant 
stra no r wa *) } make it attractive fo 
speeds » els provide the hig such as ta 
eeded to withsto with 
v 


ie the hord- effect on Tita 


salt water a 


REPUBLIC STEEL CORPORATION 
Dept. C-2244 

3150 East 45th Street 

Cleveland 27, Ohio 











Fact 2 ...up to 40% less space needed to 
stock. These new motors take less room in 
your product, too, because they are more 
compact in design. 





New Westinghouse Design 
Cuts Motor Weight Up to 50% 


» ++ one important FACT about the 


new Westinghouse 48-frame fhp motor 


Many cost-saving features make the new Westinghouse 
48-frame your best motor buy. Lighter, smaller and 
more compact in design, it can be used to advantage 
in your product. 

The lighter motor lets you use lighter mountings, 
lowering material costs. And it’s easier to handle, faster 
to install onassembly lines. In many cases, your shipping 
costs will be lowered, too. 


A new, lighter base—either rigid welded to frame 


or resilient—assures stronger mounting even under 
severe Operating conditions. 
It is the only true all-angle mounting motor. Don't 


expect all these benefits in any other motor. 


The Man With The Facts, your Westinghouse sales 
engineer, has all the information about this new fhp 
motor line. Contact him or write for DB-2801 for 
complete technical data. Westinghouse Electric Cor- 


poration, Small Motor Division, Lima, Ohio. —J-o3019 


you can BE SURE... 1¢ irs 


Westinghouse 





Fact 3... straight-through ventilation 
of this new motor insures cooler op- 
eration for longer running periods, 
even at peak loads. 


Product Engineering 


Fact 4... exclusive Thermoguard® over- 
load protection (optional). It opens 
(top) when overheating occurs... it 
resets when cool to resume operation. 


Fact 5... Mylar* insulation, one half as 
thick but possessing greater dielectric 
strength, provides better moisture pro- 
tection, greater physical strength. 


*LuPoot Reg. Trade Mart 











l4#s Here... 


A Single Built-in KLIXON Protector Gives 
Full Protection Engineered into 


3-Phase Morors 


and use motors 
with Built-in 


KLIXON 
PROTECTORS 


* Eliminate Motor Burnouts 
* Reduce Production Down Time x* Simplify Motor Controls 
* Minimize Motor Repairs and Replacements 
* Assure Maximum Motor Capacity Under Any Conditions 


Over-temperature protection is vital to de- 
pendable 3-phase motor performance. Now com- 
plete protection for 3-phase motors can be yours 
with a single built-in Klixon Protector. 


Now you can get the same dependable pro- 
tection in 3-phase motors that manufacturers 
have for years built into single phase motors. 
This inherent protection is now available to 
manufacturers of 3-phase motors covering a 
horsepower range from fractional up through 
7% hp. (600V.) 





KLIXON Protectors Prevent Overheating Caused By: 
. Prolonged overloads 
. Single phasing 
- Stalling 
. Failure to start 
. Lack of ventilation 
. Increase in ambient temperatures 
. Plugging or reversing duty 











Specify and use motors with Klixon Inherent Protectors. Write 
for Bulletin MOPR1 for details of inherent motor protection. 


— KLixon — 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
3808 FOREST STREET, ATTLEBORO, MASS. 
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GENERAL PLATE... 
Clad Electrical Contact Tapes 


Reduce Costs, Minimize Assembly Operations, 


Permit Miniaturization and Improve Performance 


Included among the many advantages offered by the use of General Plate Clad Electrical 
Contact Tapes are assembly accuracy, change-over ease, design freedom, p/us immediate 
and substantial cost reductions, performance improvements, miniaturization and standardi- 
zation. 

Basically, electrical contact tape consists of an electrical contacting face of desirable 
composition and contour plus an elevated or serrated backing of readily electro-weldable 
material. The serrated back makes possible a larger weld area assuring much greater thermal 
and electrical conductivity from the contact to backing member assuring exceptional per- 
formance. 

Che contact face is available in practically any ductile contact material either as a single 
metal or clad to another metal. Contact backing or supporting materials are available in 
steel, brass, copper, phosphor bronze, beryllium copper, nickel or monel, and aluminum, 

Why not find out how you can benefit with 
General Plate Clad Electrical Contact Tapes ? 

Write for complete information, or better still, You can profit by using 
ask for a General Plate Engineer, who will General Plate Composite Metals! 


gladly help you with your contact problems. 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
1008 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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HOW VARITROL AUTOMATIC SPEED CONTROL 


saves 


(— MANUAL WAY 


Requires observation and correction 


PROCESS VARIABLE PNip ge) || D Wale WAY 


SPEED CONTROL 


MANUAL . 
PROCESS No observation or adjustment required 
INDICATOR \ 





a we PROCESS VARIABLE 
PROCESS -- SPEED CONTROL 
MEASUREMENT ! AUTOMATIC) 
AND SIGNAL : 








Human Error is Eliminated with 


U. S. VARIDRIVE 


MOTORS WITH VARITROL 


Now, by controlling speed with Varitrol as a com- 
ponent of the U.S. Varidrive motor, speeds can be 
automatically changed in response to a signal without 








human attention. Varitrol pneumatic control regulates 

the speed of Varidrives in response to a signal from 

such variables as temperature, humidity, pressure, VARITROL * 
speed, liquid level, weight and tension. Varitrol auto- Pneumatic Control 
matic control of Varidrives offers an opportunity for 

improved quality of product, greater uniformity and 

more efficiency in plant flow handling. A profusely 

illustrated multi-color booklet explaining in detail the 

construction and operation of Varitrol automatic con- 

trol is available. Write today for your copy. 


U. RSE ate Ratings V4 to 60 H.P. 


U. S$. ELECTRICAL MOTORS, INC 
aiiinataad~  .——n 
ion Bookie ° 
Epeecer qamies ooetie te wwe rus Ted 4 MAIL COUPON NOW 
NAME * 
COMPANY 
ADDRESS 


STATE 
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wv £4 ingenuity of designers never ceases fo amaze 
+ 


Alcoa’s Up-to-Dater 
on Impact Extrusions 


News in four pages concerning rules for selecting impacts, finishing techniques, 
alloy selection, forward-reverse-sideward impacts and some impossible jobs. 
All solid stuff with very few commercials for tomorrow's design supervisors. 


Rules of thumb in lieu of hunches Where the finish affects the start 


In the past 35 years of making impact extrusions, 


[here are lots of products that can’t go to market 
we’ve seen some lulus. Some we thought couldn’t 


unless they’ve been pal ted or pl ited or colored in 
be made. Some were new applications and forms 


that we had never thought of. The ingenuity of 
designers never ceases to amaze us 


some manner. Thus, the finish is an important con 
sideration right from the start, and the manufactur 


ing process 1S often selected on the basis of smooth 
Some of these designers were so familiar with ness of surface. ‘To this end, we point with pride to 


impacts that they just naturally considered them the smooth texture of Alcoa Impacts. No parting 
every place where they could save money. Others line. No scale. No draft 
just had a hunch. Still others tried every other way 
before they hit on impacts. We don’t want you to 


to cut off. Just a lustrous 
rustproof surface of about 125 micro-inches, on the 


\ 


average. To this, many manufacturers add paint or 
have to guess. And we certainly don’t want you to lithographed inks (look at tooth-paste tubes 
have to try other fabricating methods. So here are Others anodize in every color of the rainbow 
some rules of thumb to help guide your thinking 


1. Parts requiring hollow sections—either tube- or we point with pride to the smooth texture 
can-shaped with one end closed 

Parts with walls or surfaces requiring zero draft 
Parts requiring lengths up to eight or ten times 
the diameter 

Parts requiring the strength of forgings 

Parts requiring tolerances down to + 0.005 
Parts requiring ribs, bosses or fins as integral parts 
Parts requiring low unit cost in mass production 
Often the savings in machining, fabrication and 
assembly made by impacts amortize tooling nu 
relatively short runs 


advertisement 














Alcoa’s Up-to-Dater on Impact Extrusions (continued) 


Forward — Reverse — even Sideways 





The first contact most designers have had with impact 
extrusions has been the reverse type. In this method, a 
metal slug is put in a closed die and struck with a 
punch. The metal squirts through the annular opening 
between the punch and the die, following the contour 
of the punch. This process has been called indirect 
extrusion, upward extrusion, backward extrusion or 
reverse extrusion. The last is best known and most 
accepted. 

It is also possible to squirt the metal forward, through 
the die. Flanged parts with hollow or solid stems are 
made most economically by this method. This process, 
too, has lots of names: Hooker process, downward 
extrusion, direct extrusion and forward extrusion. Here, 





again, the best-known and most accepted terminology 
is the last. 
Now hang on. It is possible to combine a forward and 
reverse extrusion in the same place. This forms a part, 
hollow on both ends and solid in the middle. Like other 
impacts, it may have flutes, splines and bosses both 
inside and outside. The parts may be round, oval, 
square, rectangular or odd-shaped, and either symmetri 
cal or nearly symmetrical about the longitudinal axis more than one way to bang out an impact 


Still with us? Not only can we impact forward and 


confronted with problems of producing a lot of such 


pieces. Usually such shapes as impacts would be 
cheaper than assembly and fabrication <ft 


All of the foregoing should suggest to you that there 


reverse, at the same time, but we can also go sideways, 

too. Thus, it is possible to make parts with a central 

hub having arms or spokes radiating from it. These . 

arms or spokes may also be varied in cross section. — 

Sideways impacts cost more, but designers often are | G © } =" 
_ 


is more than one way to bang out an impact. The best 
rule to follow is to suspect any closed-end tubular part 
or can-shaped part as susceptible to impact extrusion 
And the best place to confirm those suspicions is at 
your local Alcoa sales office 


Some impossible jobs 
and a few difficult ones 


Sounds like kidding, but many of the impacts you see 
across the bottom of these two pages would have made 
our production experts flip on edge ten years ago. Some 
still don’t believe they are real. It’s getting so that 
high-strength impacts of 7075 alloy and double-walled 
parts are downright commonplace. Asymmetrical parts 
are getting more common day by day. Forward-reverse 
combinations are old hat around our shop. More 
thinking is going into sideways impacts. Is all this well 
known among designers? On the chance that an idea 
may be lurking somewhere, check the five examples 
at the right. 
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an idea may be lurking somewhere 
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is for alloy 


In the alphabet of design, one of the first considerations 
is alloy selection. Designers have definite ideas about the 
tensiles and yields they need. They reconcile these require- 
ments with the suitable types of fabrication available 
and base their decision on the economies of the problem 
In impacts, Alcoa offers six alloys with varying properties 
up to 75,000 psi tensile 
Naturally, the stronger alloy impacts cost more 

but often they’re worth it. Here is a quick run down 
arranged in ascending order of mechanical properties. 


MINIMUM MECHANICAL PROPERTIES OF WROUGHT ALUMINUM ALLOYS 
COMMONLY USED IN ALCOA IMPACTS 


ALLOY 
AND 
TEMPER 


WALL 
THICKNESS 


1100-H152 | All 
1100-F 
3003-F 

6151-16 
6151-184 


All 


.040”-.093” 
094” & Heavier 
6061-T4 All 
6061-T6 


6061-T84 


All 


040”-.093” 
094” & Heavier 
2014-T4 All 
2014-T6 


7075-T6 


All 
All 


Hardness test will be made only on the bottom of the part. It is used only when o st 


from the side wall 


This temper designation applies only to parts that permit selection of a test specimen from the side wall and where 


properties is required 


TENSION HARDNESS 


ULTIMATE 
STRENGTH 
LB/SQ IN. 


YIELD 
STRENGTH 
(SET = 0.2%) 
LB/SQ IN 


ELONGATION 
PER CENT IN 
2” OR 
IN 4D 


BRINELL 

500-KG 

LOAD 
10-MM BALL 


18,000 


44,000 
35,000 
38,000 35,0 


26,000 16,0C 
38,000 35,000 


35,000 30,000 
38,000 35,000 


55,000 32,000 
65,000 
75,000 


37,000 


55,000 


7 
65,000 7 A 135 


Indard-type tension test specimen cannot be obtained 


gvorontee of mechanica 


Mechanical property determinations are not required for this temper 


Straight Talk— Many a designer with one eye 
on competition and the other on costs has 
found a practical answer in Alcoa Impacts. 
Oftentimes the solid technical suggestion of 
an Alcoa sales engineer or a slight revision in 
an engineering drawing by one of Alcoa’s 
Impact experts has made a mighty sales 
advantage. This kind of help is ready and 
waiting at your local Alcoa sales office. You'll 
find it listed under “Aluminum” in your 
classified phone book. Better still, write for 
Alcoa’s new design handbook, Alcoa Impacts: 
32 pages. ALUMINUM COMPANY OF AMERICA. 
1994-H Alcoa Building, 

Pittsburgh 19, Pa. 


Your Guide to 
the Best in 
Aluminum Value 


advertisement 


one eye on competition and the other on costs 





How gasket width 
affects the unit load 
required to maintain 
constant compression 


An iIncrTreas¢ or decrease in gasket width does not 


always indicate that a change in the unit load is 


required to maintain constant compression. The typ 


} 


ot gasket material use the determining factor in 


] 1 
most cases, as the examp! below illustrate. 


rubber gaskets 


Since rubber is noncompressible, its load compression 


curve varies with the ratio of load area to 


An increase in gasket width acts to imped: 


because it introduces additional material that must 


be displaced To offset the added resistance, unit load 


be raised to maintain constant compression It 


follows, of course, that the unit load must be reduced 
if the gasket width is decreased.) As shown in Figur 


1, doubling the width of Armstrong DO-176—a 


must 


COMPRESSION 








| 
| 
| 








WIDTH inches! 





























Fig. 1 


straight rubber material eps uy required unit 
load from 1400 psi for et to 2200 psi for 


a l-inch gasket 


cork composition 

Cork composition, on the other hand, is truly com- 
pressible. There is nm roblem of resistance to side- 
flow—because there is no sideflow. As shown in the 
curve for Armstrong 9530 Cork ( omposition (Figure 
l), a unit load of 75 psi produces 25 percent compres 


sion regardless of gasket width 


cork-and-rubber 


Phe pi perties ot ork-and-rubbe! in 


combining the two materials in irying pro] 
Armstrong DC-167 Cork-and-Rubt 


material has a high co ntent. Its behavior 


For example 
fore, approaches that of mstrong 9530 Cork 
position. To maintain constant compressiot1 
DC-167, unit load increases n 110 psi tK 


psi when gasket width 


is 


l inch (Figure 


With Armstrong DC-113 Cork-and-Rubber, gasket 
ubber like bec ot the 


be havior will be more I 
terials relatively low cork content. Figure 


that 660 psi are needed roduce 25 percent com 


25% COMPRESSION 


a 

















> 














Tree] 


WIDTH lnches) 


—- 
| 





ss 


oO, 


6 


LOAD bin hundreds uf pounds per squore inch) 


Fig. 2 


pression on a 4-in« h gasket. When width is increase 


to 1 inch, a load of 780 psi is required. Other Arm 


strong cork-and-rubber com] 


mediate degrees of compressibility to meet particular 


ositions provide inter 


requirements 


rhe curves on this page illustrate why a compres 
sion specification should always state the sample 


ket size, particularly with straight rubber compou 


SEND FOR 24-PAGE GASKET MANUAL 


(Armstrong 
GASKET MATERIALS 


used wherever performance counts 





FOR SILENT, VIBRATION-FREE 
AIR-CONDITIONING SYSTEMS 


Prevent 
transmission of 
compressor 
noises in 
circulating lines 
with 
U.S. Rubber 
Expansion Joints 


A compressor with expans.on joints 


yn the suction and discharge lines. 


iction line is at bottom, discharge 
t Expansion joints were vul- 


» welded flanges at our fac- 


indle Freon in the compres- 


These flexible rubber connections for pressure 
and vacuum pipe lines insulate against vibration 
and prevent the transmission of noise. They also 
offset stresses caused by expansion and contrac- 
tion and misalignment. You will find U. S. Ex- 
pansion Joints are standard on many of the most 
up-to-date air-conditioning installations. 

A product of United States Rubber Company, 
these U. S. Expansion Joints have many applica- 
tions in air conditioning: they are used for the 
chilled-water lines from the water chillers, and 
the refrigerant lines from the refrigerating com- 
pressors; also the water lines to and from the 
cooling towers. They are used on the header con- 
nections to the condenser and to the cooler and on 
pipe lines at the circulating water pump. 

For handling Freon in compressors, there is a 
specially-designed U. S. Freon Expansion Joint. 


Mechanical Goods Division 


Photo shows expansion joints connect« » condenser and 
cooler and on pipe lines at circulating water 

Since they have no moving parts to wear or 
bind, U.S. Expansion Joints last a long time 
Some are still in service after 30 years—a record 
unmatched by any other expansion joint! U.S. 
Expansion Joints will solve any pipe line problem 
caused by noise, vibration and misalignment. 
They are obtainable at any of the 27 “U.S.” Dis- 
trict Sales Offices, or write us at Rockefeller 
Center, New York 20, N. Y. 


Rubber 
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FARVAL— 


Continuous, high-speed sheet levelling Studies in 
calls for continuous, precis 


Centralized 


on lubrication Lubrication 


No. 192 


@ Wherever high speed and heavy shock loads are involved, adequate Wherever you can see these Farvel manifelds, 
lubrication of bearings is a must. It can’t be a hit-and-miss proposi- dual lubricent lines and central pumping 
tion—there’s too much at stake with costly machines and continuous station, you know a machine is being properly 

lubricated 
production lines. The operation above is a good example. Here an 

H a | tna-St 
Aetna-Standard sheet leveller flattens sheets at high speed. Failure ere, Fervel serves on Acine-Stenderd 

. leveller in an Ohio metalworking plant. 

or inaccuracy interferes with succeeding forming and stamping 


operations. With Farval on guard, such eventuality will not occur 


Farval delivers a measured amount of clean lubricant to every bearing 
at regular intervals. No bearings are ever missed—and the amount 
delivered to any bearing can be varied without affecting the rest of 
the system. Farval saves production hours, maintenance, labor. 

Ask, now, for a free lubrication survey. Let us send one of our 
lubrication engineers to inspect your plant equipment. Without 
obligation, he will present a written analysis of what Farval can do 
for you. Write the Farval Corporation, 3279E. 80th St., Cleveland 4, O. 
Affiliate of The Cleveland Worm & Gear Company, Industrial Worm Gearing. 

In Canada: Peacock Brothers Limited. 
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/6-tN DEPOSIT OF “HaYWES STELLITE” 
ALLOY WO 12 


Phote courtesy Northrop Aircraft, Inc 


SAE 4540 
SLIPPER 


Rocket Sled Rides at Supersonic 
Speeds on Hard-Faced Slippers seat on 


Four hard-faced slippers bear the entire weight of this sled slippers emphasizes several outstanding characteristics 


rocket-propelled sled as it hurtles down a special railway of this cobalt-base material. It has exceptional resistanes 
at more than 900 miles per hour. Hard-facing protects the to metal-to-metal wear and frictional heat. It retains its 


slippers from abrasion and the tremendous frictional heat hardness even when exposed to temperatures in the red 
generated during each run, and enables them to make |2 heat range. In addition, it will withstand the effects of 
trips. Before hard-facing was adopted, the slippers wore corrosion, erosion, and oxidation, and it has a low coefficient 
rapidly and often had to be replaced after every trip. of friction. This combination of properties makes it extremely 


' valuable for protecting such industrial parts as valves, 
\s the sketch (above) shows, each slipper is hard-faced 
: valve seats, bushings. pump shaft sleeves, mandrels, extru- 
at five locations with Haynes STELLITE alloy No. 12 rod , , 
sion screws, punches, and dies 
The cobalt-base alloy is deposited by the metallic-ar: 
| , For full information on the complete line of 19 Haynes 

method and then finished by mac hining. . 


hard facing illo - designed | hitue 


Ol ( 
The suecessful use of Haynes STELLITE rod on the ro write for the booklet, “Haynes Alloys Hard-Facing 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


TRADE-MARK 


nant. Ooyv S 


Haynes"’ and ‘Haynes Stellite’’ are registered trade-marks of Union Carbide and Carbon Corporation 
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SAGINAW b/b SCREWS 
are guaranteed 


O*% EFFICIENT! 


Require 2/3 LESS torque than Acme Screws for same linear out- 


put on Actuator and Positioner Applications! Saves space, weight! 


WHAT IT IS AND HOW IT WORKS 


Let's start at the begir 
ming, with the familiar 
principle that there's far 
friction in rolling 
than in sliding. By ap- 
plying this principle, 


the Saginaw ball /bearina 
Screw radically increases 
the efficiency of rotary 
to-linear motion (and 
versa). Instead of 
ng, mating surfaces 
dideon rolling steel balls 





DESIGN 
ADVANTAGES 


1. Increases efficiency — Acme 
-20% efficient — b/b 
screws are 90%-95% efficient. 


Utilizing the same basic gliding 
ball principle, Saginaw has ds 

screw is 15% veloped the Saginaw b /b Spline 
which radically 
efliciency of 


restraining high torque 


inereases the 
transmitting of 


loads 


Averages 40 times lower fric- 


2. Saves power — requires 2 3 
less torque than Acme screws for 


same linear output. 


3. Saves space — permits smaller 
motors, gear boxes; eliminates 
pumps, piping, accumulators. 


4. Assures positive positioning 
—permits precision control with- 
in thousandths of an inch. 





tion coefficient than sliding 
splines! 

It can be fitted with integral 
gears, clutch dogs, bearing and 
sprocket seats, ete.. for use 
with a wide variety of electrical 
units. AVAILABLE IN AL. 
MOST ANY SIZE. (Units 
have been engineered as small 


as 8s IN. IN DIAMETER 








F SEND COUPON FOR 32-PAGE ENGINEERING DATA BOOK= 


Saginaw Steering Gear Division, General Motors Corporation 
b/b Screw and Spline Operation 
Dept. 9J, Saginaw, Michigan 


! 
l 
ul ! Please send new engineering data book on Saginaw b/b Screws 
l and Splines to: 
(D}aring ; NAME 
I 
! 
| 


Sd« reaud & Splines COMPANY 


SAGINAW STEERING GEAR DIV 


ADDRESS 


GENERAL MOTORS CORP., SAGINAW, MICH. CITY 
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MICRO Precision 


switches 





| ...THEER USE 








High temperature switch 


High inrush Cc 
capacity 


mercury switch 


Small, high capacity 


A continuous flow of 
Precision Switch developments 


Two-circuit £ 
double-break 2 
i 





anticipates designers’ needs 


Whatever your requirements for an ex- 
tremely reliable precision switch, there 
is—or can be—a MICRO SWITCH product 
to meet it. It makes no difference whether 
your switch must control sensitive elec- 
tronic devices, instruments or heavy 
automatic machinery. Experienced de- 
signers save time and money by check- 
ing with MICRO SWITCH — pioneer manu- 
facturer of precision switches. 
Illustrated are a few examples of the 
wide range of MICRO SWITCH units to 
meet design requirements. These in- 
clude hermetically sealed switches, 
switches for control of multiple circuits, 
switches resistant to high temperatures, 
heavy duty switches with high elec- 
trical capacity and very small switches 
—all for extremely precise operation. 
A-High temperature switch. This switch 
will operate satisfactorily in a tempera- 
ture range of from —50° F to plus 
1000° F. Originally designed for use in 
jet aircraft applications, on or near the 
after-burner, the switch is equally use- 
ful for industrial applications which re- 
quire high temperature components. 
B-Two-circuit double-break switch fills 
the need for a small, two-circuit double- 
break switch for controlling two isolated 
circuits. This allows greater flexibility 
and simplicity of circuit design. A snap- 
action spring provides quick make and 
break of both circuits in each double- 
break circuit. 
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B <2 


Sensitive 


C-High capacity, sealed plunger switch. 
Compact, easy to mount precision snap- 
action switch which combines long life 
and reliability with the capacity to 
make and break steady state currents 
of 20 amperes and to handle inrush cur- 
rents as high as 75 amperes. 

D-V3 small, high-capacity switch: MICRO 
V3 switches have extremely high elec- 
trical capacity for their size. They were 
developed to meet exacting design re- 
quirements for an extremely small 
switch with no sacrifice of quality. V3 
switches are available with a wide vari- 
ety of circuit arrangements, operating 
characteristics and actuators. 
E-Sensitive mercury switch with ‘4° op- 
erating angle. Small Honeywell Mer- 
cury Switches are designed to meet the 
demand of small load circuits and appli 
cations where space and economy are 
critical factors. Ratings may often be 
extended successfully down to micro- 


1S A PRINCIPLE OF GOOD DESIGN 
NEW! 


An “Electrical Memory” 
Toggle Switch ] 


Here is the first in a new series of “‘electri- 
cal memory” toggle switches. It is a four- 
pole assembly with one pole to indicate 
which circuit was last operated. It prom- 
ises to simplify and perhaps revolutionize 
some basic circuit designs of complicated 
ground radar units, computer devices, air- 
craft control panels and other types of 
remote control equipment. 


LEVER TON Ni 


(MAINTAIN 


EVER POSITION NO. 3 
(MOMENTARY POSITION > 


= ED 
Lever Position Lever Position Lever Position 
No. I No. 2 No. 3 


,10)6SC«wN OO. ToG. +N. Tot ~~ WC. To 
—Lucut Made Circuit Made Circuit Made 
Switcn No. 2 N.O. ToC N.C. ToC N.C. ToC 
CC reuit todo __Circuit Made Circuit Made 
Switch No.3 N.C. ToC NC. To ¢ N.O. ToC 
Circuit Made Circuit Made Circuit Made 
NC. ToC * N.O.TcC 
Circuit Made Circuit Made 
*N.C. ToC. Circuit Made if Lever Last Moved To Lever Position No. 1 
*N.0. ToC. Circuit Made if Lever Last Moved To Lever Position No. 3 


“Switch No.1 


“Switch No. 4 


The assembly uses three single-pole, dou- 
ble-throw functional basic switches and 
one single-pole, double-throw “memory” 
switch. 

In application the “‘memory”’ switch indi- 
cates through a pilot light or buzzer which 
circuit was last operated 

The three functional switches operate at 
three lever positions: maintained center 
and momentary from each extreme position. 
Electrical rating of basic switches: 5 amperes 
125 or 250 volts a-c. The d-c rating at 30 
volts: inductive—3 amperes at level 
and 2.5 amperes at 50,000 ft.; resistive 

4 amperes at sea level and 4 amperes at 


sea 





volt milli-ampere ranges. 


50,000 feet; maximum inrush—15 amperes. 


For complete information on any of these switches or the complete 
MICRO SWITCH line, call the MICRO SWITCH branch near you. 


MICRO 


SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


In Canada, Leaside, Toronto 17, Ontorio 


e FREEPORT, ILLINOIS 
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New heavy-duty precision lathe 
mounts spindle on TIMKEN’ bearings for 
maximum rigidity thru 12-speed range 


HE new Atlas-Clausing 5300 has 

new massive headstock and tail- 
stock, heavy-duty bed and carriage 
for rigidity and stamina. The spindle 
bearings must have high precision, 
must maintain that precision at all 
speeds, under heavy loads. That's 
why Atlas-Clausing chooses Timken" 
precision bearings. 


Timken bearings, because of their 
tapered design, take radial and thrust 
loads in any combination, hold spin- 
dle in rigid alignment. There is no 
end play. Timken bearings assure 
precision at all times. 


r 


The extra load-carrying capacity bearing maker takes this extra step 
of Timken bearings comes from the to insure quality in every bearing 
full line contact between the rollers 
and races. And, since Timken bear- 
ings are built to last the life of the 
lathe itself, maintenance costs go 


You can get all the advantages of 
Timken bearings only by specifying 
Timken bearings in all the equipment 
you build or buy. Look tor the 
down. “TIMKEN” trade-mark on every 

Timken bearings save power be- bearing. The Timken Roller Bearing 
cause they practically eliminate fric- Company, Canton 6, Ohio. Canadian 
tion. They are geometrically designed plant: St. Thomas, Ontario. Cable 
to give true rolling motion, precision address: ““TIMROSCO”, 
manufactured to live up to their de- 
sign. And to make sure we get steel - 
good enough for Timken bearings, This symbol on a product mean 
we make it ourselves. No other U. S. os Searengs ove ie Sest 





ZA 


ATLAS-CLAUSING uses Timken bearings in 
its new 5300 precision lathe to hold spindle 
in rigid alignment, assure high precision and 
long life. 





IT’S TIMKEN BEARINGS FOR VALUE! 


To get the best value in bearings you may find this 


simple formula helpful 


Value 
price 


Obviously a big advantage above the line gives you 
more value than a small one be/ow. No other bearing 


quality + service + public acceptance 


can match the uniform high quality, engineering and TAPERED ROLLER BEARINGS 


field service and overwhelming public 
you get with Timken bearings 





acceptance 








NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINAT 





A new Dayton V-Belt gives Quiet, 
Vibrationless, Dustless power 
transmission on light-duty drives 


In the design of fractional horsepower V-Belt Drives where 
it is necessary or advantageous to minimize noise, reduce 
vibration and prevent dusting, the new Dayton QVD Belt a ee a 


should be specified measures vibration amplitude and frequenc 
of each V-Belt against pre-set allowable limits 


Dayton QVD Belts are already in successful use on such then signals “Accept” or “Reject” to the operatos 
light-duty drives as fans, blowers, air conditioners, house- 
hold appliances and home workshop tools. These special duty 
V-Belts are now available in full production quantities. 

Designed and precision-built of SPECIAL MATERIALS, 
Dayton QVD Belts are manufactured under strict quality 
controls. Each V-Belt is electronically checked for quiet- 
ness and smoothness of operation. Thus you are assured that 
every QVD Belt will meet your drive requirements. 

Dayton QVD Belts are available in lengths from 31” to 
51” in the 1%.” cross section. Special sizes in Dayton’s 
standard 3L, 4L and SL FHP V-Belts can be produced in 
QVD construction on quantity orders. 

Dayton QVD Belts are designed specifically for use on 
light-duty drives where Quiet, Vibrationless and Dustless 


operation is of PRIME importance. 


Cross Section Diagram 
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Furnace Blower 


Ventilation 
System 


Air Conditioner 
Blower 


Special Dayton QVD Belt construction features make it ideal 


for use on fan, blower and air conditioner drives. 


Quiet- 

bz lanced lal Oo! in € 

V-Belt a BUI I lasticity, Minimizing noise from 

tensioning and load impul niform impregnation 

the fabric covers with special rubber compounds elimit 

annoying squeaking and chirping sounds librationles stless performat yton QVD Belt 
Dustless perforn importance in blower \ ontacting your yron Representative, or write The 


Irives, is assured with Dayton QVD Belts. Specially cor yton Rubber Co., Industrial O.E.M. Div., Dayton 1, Ol 


Dayt 
Py 


WORLD‘'S LARGEST MANUFACTURER OF V-BELTS 





See what adhesives are doing today! 


a 


THIS BLACK ADHESIVE YOU SEE KEEPS COOLNESS UNDER WRAPS FOR YOUR AIR-CONDITIONED COMFORT—IT'S RUGGED EC-321 BY 3M 


Holding a grip on sweating metal 


You can feel the cold metal “‘sweating’”’ 
as moisture condenses on it. Yet, to 
provide air-conditioning efficiency, you 
must apply 
of this duct. And you have to do it 


despite condensation. 


insulation to the surface 


! 


Et 3 21 holds insulat on Light 
The architect 


regardless 
here 
adhesive after he 


of that moisture. 


specified this 3M 


saw a competitive adhesive fail. It was 
literally “‘sweated”’ loose. 


EC-321 brushes easily, grips at once 
and allows enough working 
Where the fibrous glass must be drawn 
up between EC-321 
bind or tear. It’s nonflammable, fastens 
liner to duct interiors, bonds insulation 
to hot-air ducts, too. 


time. 


ducts, doesn’t 


ves sery 


Hundreds of 3M adhes 
varied metalwork ! 


way from factory all: . 

SEE WHAT ADHESIVES CAN DO FOR YOU! 
If you face a fastening problem, call 
your 3M Field Engineer. Consult 3M 
research. For ; booklet [peooucro 
write: 3M, Der 

Ave., Detroit 


i iree 
yt. 48, 417 Pi- 


2, Mich. 


quette 


, ADHESIVES AND COATINGS DIVISION, MINNESOTA MINING AND MANUFACTURING COMPANY 


cA 


er “SCOTCH” Branco 


VE SHEETINGS © 


ae 


al 
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MICH. @ GENERAL SALES OFFICES. ST. PA et 


PRESSURE -SENSITIVE ADHE VE TAPE 7 


“3M” AGRASIVE PAPER AND CLOTH © “3M” AONE 


n¥ © 


BRA OUN RECC ‘ TAPE @ “SCOTCHLITE” Brand 





Why is it so impor- 


tant to YOU that 
7 out of 9 builders of Backhoe 
Diggers use HYDRECO Hollow- 
Plunger Control Valves? Analyze 
the functions involved in this 
Fluid Power application, and the 
answer is clear. Here is a rugged 
service application requiring 
multiple manual control of Fluid 
Power operations, good throttling, 
and easy-to-reach controls. All 
these features are combined in 
Hydreco Hollow-Plunger Valves 
to give the operator a feeling of 
“playing” the machine. 


Hydreco Hollow-Plunger valves 
are perfect for this application. 
Check valves built into the plung- 
ers absolutely prevent back flow 
and cross flow between cylinders, 


Member NEPA 


therefore rapid sequence of oper- 
ations is possible on multiple 
cylinder machines. 


The Hydreco valve enables the 
operator to level, dig, hoist, swing 
and dump quickly and easily. The 
operator has the touch he needs 
to get the best out of a good ma- 
chine, day in and day out. That's 
why operators like Hydreco 
Hollow-Plunger Valves. 


Designers like Hydreco valves 
too, because with all components 
built in, they come smaller and 
fit into tight places more easily. 
For smoother operation, for more 
work at less cost apply 
HYDRECO Hollow-Plunger 
Valves to your multiple-function 
equipment! 


Kalamazoo Division 

The New York Air Brake Company 
9012-8 East Michigan 

Kalamazoo, Michigan 


Hydreco valves are avail- 
able with up to 6 plungers. 


@ 


KALAMAZOO DIVISION 


THE NEW YORK AIR BRAKE ~ ai (N) 
9012 E. MICHIGAN KALAMAZOO + MICH. 


INTERNATIONAL SALES OFFICE, 9O WEST ST., 


Kindly send me full information on Hydreco 
Hollow-Plunger Control Valves 


Name____ 
Company 
Address 





NEW YORK 6, WN. Y. City 
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TYPICAL PARTS made of Alcoa Aluminum Screw Machine Stock at Dictaphone 


Corporation include long, slender feed screws that used to present thread- 


ing problems in steel. Tolerances of three tenths are not unusual. High 


stock removal is routine with aluminum. 


HOW DICTAPHONE CORPORATION DESIGNS FOR SALES 
WITH ALCOA ALUMINUM SCREW MACHINE STOCK 


The day the dictating machine left the office and started 
traveling with the salesmen, surprising things happened. 
At Dictaphone Corporation, for example, their famous 
Time-Master dictating machine went on a reducing diet. 
From 20 pounds, this versatile machine shrank to 12.4 
pounds. Aluminum screw machine parts played a major 
role in making the Time-Master light and portable. But, 
most important are the other advantages that came to 
Dictaphone with their switch to Alcoa® Aluminum. 
“Problem parts” in stainless and mild steel suddenly be- 
came routine when Alcoa Aluminum Screw Machine 
Stock was used. Tool and wheel life increased. Rust 
problems ended. 

While weight reduction may not be the primary con- 
sideration for your product, the economic savings and 
many added advantages of aluminum can solve other 
problems. Low material costs (three times as many pieces 
from each pound), excellent machinability, ease of finish- 
ing and high resistance to corrosion will make Alcoa 
Aluminum Screw Machine Stock your choice for non- 


46 


rusting parts. If you need high heat or electrical conduc- 
tivity, aluminum has these, too. 

These facts practically dictate a hard look at aluminum 
for the majority of your screw machine parts. To help you 
take that look, qualified screw machine experts are availa- 
ble at yourlocal Alcoa sales office listed under “Aluminum” 
in your classified phone book. Aluminum Company ot 
America, 865-H Alcoa Bldg., Pittsburgh 19, Pa. 


- 


Dictaphone 
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IN PURCHASING 


Mr. E. J. Kwantz, Buve 

do business with Alcoa 

OUI problems and ma 

In cases of extremely 

ments, Alcoa expedites quickly from their n 
and warehouses. Availability and quality are 
big advantages in buying 

scrap disposal 


with steel 


IN DESIGN 


Mr. J. S. Decker E. J. Kwantz and Mr. J. S. Kemp (left to right) discuss purchase of Mr. Theodore Chanoux, Chief Producti 
materials for Dictaphone’s new Time-Master Engineer, says, ‘“‘Five years ago we would have 
been astounded at what we are doing witl 
aluminum today. In addition to weight say 
ings, aluminum screw machine stock helps 
solve other design problems. Acme threa 


were impossible in Stainiess part 


simple with aluminum. Where we 


specify plating or other spe 
ferrous parts, simple anodiz 
Saves uS money some of 


are bearing surfaces 


perior ms well ’ 


IN PRODUCTION 


Mr. Matthew Luciar 
“We can chase a 


nding) talks over the design of a Time-Master port W ith {WO DAaSSES Cx 


rien tad ies stainless steel. Tool 
Lubricants used w 
cid and smelly. Ou 
they like the fact 
cut them. We make 
for the Time- Master at tre 
savings. We run machine 


feeds. The parts don’t 1 


THE ALCOA HOUR 


Your Guide to the Best 


in Aluminum Value 


On-the-job production conference between Mr. S. J. Redmond and Mr. J. A Gunger 





GEARMOTOR 
OR PACKAGED DRIVE? 


Your selection has a longer future with 
Westinghouse BPT gearing 


Westinghouse gearmotors and DB packaged drives offer important advantages 

to simplify drive problems and provide long-range dependability. 
First, you'll find both lines of gearing readily available. They provide a wide 

selection in horsepower, speed ratios, direction of power take-off, mounting 

and coupling methods. This sort of flexibility is bound to save you time in 

answering space and load problems. 
Second, Westinghouse BPT gearing, in both lines, assures a long-range 

solution to any drive problem. The exclusive BPT heat-treatment process 

produces unmatched, long wearing, shock-resistant qualities as a result of 

taper hardening each gear tooth. Heavy-duty, antifriction bearings also insure 

continued high efficiency under changing load demands. Exclusive BPT heat- 
ne “ae - treatment produces a 
Get all the facts on Westinghouse gearmotors and DB packaged drives today taper hardness from 

from your local Westinghouse salesman; or write Westinghouse Electric surface to core of each 

Corporation, 3 Gateway Center, P.O. Box 868, Pittsburgh 30, Pennsylvania. gear tooth for toughness 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 
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EASTMAN MFG. CO. announces its New Inter-Lock Clamp 


Coupling—offering exclusive grip advantages available in no other 
coupling of its type 


Eastman's New Inter-Lock Clamp Coupling provides positive 
positioning through accurate machining of clamp and insert—as 
the outside rib of the clamp is locked between the collar and 
hex of the insert, before tightening. 


The accurate location of the clamp over the insert assures alter 
nate mating of the barbs of the insert (A) with the circular ribs of 
the clamp (B) 


Hose is uniformly compressed into each alternating recess—in- 
creasing the holding power of the Clamp Coupling—thereby 
creating Eastman’s Exclusive Inter-Lock Grip. 


Longer service is assured because hose construction is not we 
ened by pinching, as it may be if ribs and barbs were per 
mitted to fall directly opposite each other. 


EASTMAN’S Exclusive Inter-Lock feature is another examp! 
advanced design and engineering which gives you greater value, plus 
the all-important competitive advantage of superior product perform 


ance and customer satisfaction in the field 


Look to EASTMAN ... first in the field of Hydr: 
blies for continued leadership in design and 
the highest quality material and workmanship 


1) 
2 que pe suannl® 
strs 

WRI ik for Standard = 


INSERT FEATURE Sizes or send your blue- 


Beveled 
ponh eooybeemeibarine) | Pee ent Seeman MANUFACTURING COMPANY 


Dept. PE-6, Manitowoc, Wis 
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‘TIMING -BELT 


1 / DRIVE PULLEY 


U.S. POWERGRIP 
TIMING BELT 
P 4! 


FLAT 
y, FLYWHEEL 


te severe belt lippage vl nsequent burn 
it point A) when 5 hy started 
conventional pulley drive from the motor 
haft were repla ith groo | pulley and a U.S 
I vz the fat flywheel. The 

of the “Timing” Belt eliminated 
notor pulley completely. The slight 
now dissipated over the nuch 


otor was 


‘owerGrip 
Ositive eng 
sippage 


remaining sl 


slippage i 
t the flywheel. Result: Flywheel gets up 
to speed without burning the belt, thereby reducing 


greater area ( 


imdintenanee and downtime costs 


This is one more example of the U.S. PowerGrip “Tim- 
ing’® Belt’s ability to simplify and improve a power 
transmission unit .. . one of the reasons why the inven- 
tion of this belt was recently awarded the Franklin In- 
stitute’s Edward Longstreth Medal for “Invention of 
High Order.” 

Whether it’s a plant conversion or original equipment 
design problem, U.S. PowerGrip “Timing” Belts offer 


the plant and design engineer all these advantages: 


Mechanical Goods Division 


How a plant engineer 


made this press 


deliver a 


better punch 


7 
¢ no slippage, no take-up—allows short centers, high ratios. 


e absence of metal-to-metal contact —eliminates ne d for 
lubrication and housing devices 

¢ handles spec ds up to 16,000 F.P.M. or so slow as to be 
imperceptibl to the eye. 

¢ close to 100% efficiency 

e imbedded with steel cables for high tensile strength. 


, 
e constant angular velox ity 


These belts—plus expert engineering service —are ob- 
tainable at “U.S power transmission distributors, at 
any of the 28 “U.S.” District Offices, or by writing us at 
Rockefelle: Center, New York 20, N. Y. 


United States Rubber 
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Pushed for Greater Drafting Room Output ? 
Modern Reproduction Machines Will Help You Get It! 


- ws 


yr 


Is the Time to Get Your New, Modern 


BRUNING COPYFLEX MACHINE! 


The boom in production means more pressure than 
ever for engineering drawings and prints. Right now 
is the time to replace that. old inadequate 
reproduc tion machine you've been putting up with 
— now’s the time to get a modern, efficient 


Bruning Copyflex. 


In just the last year, Bruning has introduced 
five new, advanced machine models, one of which is 
shown at the right. These machines offer you 
the famous problem-free installation and operation 
of Copyflex . . . no exhaust venting, no plumbing 
or auxiliary equipment, no installation other 
than an electrical connection. They bring you faster 
reproduction speed and a host of operator 
conveniences such as fast return of originals, 
automat separation, front or rear delivery. 
They are the efficient, economical, modern 
reproduction machines that will help you boost 
your drafting room output, keep costs ata minimum 
Now is the time to act. Mail the coupon below. 


You'll be glad you did! 


(BRUNING ) 
Chpyhex 


Specialists in Copying Since 1897 








Best Process! Best Machines! 
Best Selection of Materials! 


CHARLES BRUNING COMPANY, INC, 4700 Montrose Ave., Chicago 41, Illinois 
in Canada: Charles Bruning Company (Canada) Lid., 105 Church St., Toronto 1, Ont. 
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Copyfiex Model 500 
A new ultra - fast heovy - volume 
machine offe ing top mechor 
of 40 f.o.m 


front of recr delivery tomatic stack 


speed 


seporatior 


ing, ond ao host of other odvonced 
features 








Charles Bruning Company, Inc., Dept. 83-0 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me information on ( 


500 machine 


' 


Nome 





Company 
Address 


City - County 











{ 
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Each of the various types 
of Mallory wire-wound 
power resistors . . . flat, 
tubular, axial lead 
military or commercial .. . 
comes in a wide range of 
resistance and wattage rat- 
ings, with features that 
assure long, trouble-free 
service. 


Mallory Power Resistors 


with the Performance and Ratings You Need 


Need wire-wound power resistors ? Look to Mallory 
for performance to meet your specifications... 
types and ratings to match your circuits. A wide 
line gives you extensive selection. 

RW Military Types to meet the requirements of 
MIL-R-26B, characteristics G and V, include classi- 
fications RW20 through RW24, RW29 through 
RW39 and RW49. Each is available in a broad 
range of resistances and wattages. 


Commercial Vitreous Enamel Tubular Resistors cover 
wattage ratings from 3 to 200 watts. 

Axial Lead Resistors, 4 and 7 watt sizes, are espe- 
cially designed for economical use in television 
and other commercial electronic applications. 
Adjustable Vitreous Enamel Resistors, in ratings 
up to 200 watts, feature a special construction to 


Serving Industry with These Products: 


hold the element securely in place to prevent 
shorting between turns. 


Cement Coated Resistors, designed for use where 
resistance to extreme humidity is not needed, 
offer good service at economical cost. 5 to 200 
watts, in many resistance values. 


Mallory resistors incorporate many design features 
to assure superior life, high physical strength and 
ability tostand thermal shock. The vitreous enamel 
coating is a special, non-alkaline material, sealing 
the wire element in a uniform coating that pre- 
vents entry of moisture and electrolytic corrosion. 


A consultation with a Mallory resistor specialist 
can help you select the types best suited to your 
specific circuit requirements. For data, write to 
Mallory for Catalog 79-8. 


Expect more...get more from 





Electromechanical—Resistors © Switches © Tuning Devices © Vibrators 


Electrochemical—Capoacitors © Rectifiers « 


MALLOR 


Parts distributors in all major cities stock Mallory standard components for your convenience. 


Mercury Batteries 


Metaliurgical— Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 
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ne Waldes Truarc Ring Saves a Pound in Weight 
Replaces Cast Retainer Plate and Four Screws 





Denison Vane Type Pump/Motor 


The Denison Engineering Company of Colum- 
bus, Ohio uses a Waldes Truarc Beveled Retain- 
ing Ring (Series 5002) in their pump/ motor to 
achieve a simpler, lighter, more easily assem- 
bled unit and to cut both material costs and 
production time. 

This vane-type power package operates as 
either a fluid pump or motor without alterations 
of any kind. Built for 2000 psi continuous duty, 
rugged construction was essential. 


Shaft Seal Subassembly 











Trvarc Way: Waldes Truarc beveled retaining ring (internal 
Experimental Way: One cast retainer plate plus four socket 5002) retains shaft and bearings, takes up accumulated tol 
head cap screws hold unit together. Assembly requires skilled erances rigidly, prevents leakage around shaft. Unit is one 
labor, machinery, time-consuming coreful adjustment. pound lighter. Assembly is quick and easy, more economical 


Wherever you now use machined shoulders, bolts, ring types available. Ninety stocking points through- 

snap rings, or cotter pins, there’s a Waldes Truarc out U. S. A. and Canada. 

Retaining Ring designed to do a better, more eco- Find out what Waldes Truarc Retaining Rings can 

nomical job. Truarc Rings are precision engineered, do for you toward reducing costs and improving 

quick and easy to assemble and disassemble. your product. Send your blueprints to Waldes Truarc 
More than 5,000 stock-sizes of the different Truarc Engineers for individual attention without obligation. 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 


————-—-------- eee -"—_" 
f Waldes Kehinoor, inc., 47-16 Avstel Place, |. 1. C. 1,6. ¥. 


WALDES > Please send the new supplement No. ! which 
—\, 


TROARC | S55 
= ® 


ee ae RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,503,081 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries 


Send for new catalog supplement 


« 
\ 


| 
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TORRINGTON CUSTOM-MADE BEARINGS 





“This Torrington design solves my bearing problem!“ 


THE TORRINGTON COMPANY 


Ber aa . 


Time and again, industrial firms with special bearing require- 
ments turn their assignments over to Torrington 
in designing and building custom bearings. 


specialists 


This confidence has been won by years of successful 
experience. When you call on Torrington, you engage engi- 
neers who have devoted tens of thousands of hours to the 
design and construction of virtually every type of bearing. 
and imagination—comes the special 
bearing that will bring you peak efficiency, 
and economy. 


From their experience 


service life 


For a custom or standard bearing—any size, any type— 


you can rely on the skill and experience of Torrington. 


4 


, 


ANNIVERSARY / 


\Se6-0* 


TORRINGTON 
BEARINGS 


Spherical Roller + Tapered Roller + Cylindrical Roller 
Needie «+ Ball + Needle Rollers 
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years ago and 33 years 
the completion of the Panama Canal 





ASME Steel Reducer 13’ large diam 
eter; 6’ small diameter, 18’ high, 7” 
Steel throughout 











X-RAY INSPECTION 
FOR QUALITY CONTROL 


KOVEN equipment in all metals and alloys 
includes: High pressure vessels built to 
A.S.M.E., A.P.1. Codes; extractors; mixers; 
stills; kettles; tanks; stacks; breechings; hot 
transfer lines; light and heavy fabricated 
piping and plate exhaust ducts. Shop and 
field erected storage tanks to 2 million gal- 
lons. High vacuum testing on liquid oxygen 
storage tanks 





was making individualized equipment parts 


75 years of skill and experience can make a lot of difference. It can, for example 
shortcut time and expense for equipment manufacturers much the same way the Panama 


Canal does for shippers 


By producing individualized equipment parts often faster and at 
lower cost than the equipment manufacturer himself . . . by fabricat- 
ing each piece according to the exact needs of its purchaser. 


This kind of experience makes KOVEN Individualized Equipment Parts the most efficient 
means to fast, economical production. Investigate. Simply call or write for a consultation 
with a trained KOVEN representative, and send for Bulletin =550. There's no obligation 


SPECIALISTS IN INTRICATE FABRICATION USING 


STAINLESS STEEL ALUMINUM MONEL NICKEL * INCONEL 
ALL CLAD MATERIALS Fabrication to all A.S.M.E. Codes 














L. O. KOVEN & BRO., INC. + 154-C OGDEN AVENUE, JERSEY CITY 7, N.J. 
PLANTS: JERSEY CITY, N. J. * DOVER, N. J. * TRENTON, N. J 
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RELAX!... 


let American 


Most product designers love their jobs. They like 
to blend their backgrounds of mathematics and 
mechanics and other specialties to solve a compli 
cated design problem. 

It’s the detail work that causes exasperation 
Like designing springs. 

Naturally, the designer must set down the con 





when you have a spring problem. 
Steel & Wire worry for you 


ditions of use. He knows how much stiffness he For this reason, American Stee] & Wire maintains 

wants, what fastening system is desirable, the a staff of spring engineers to relieve you of this de 

limits of spring travel, corrosion conditions and the tail. They may be able to suggest a minor design 

like. Now, the plot thickens. Can such a spring be change, or a different grade of steel, or a different 

produced, in quantity, at a reasonable price? finish that will give you a better spring than you 
It is a rare designer who has concerned himself contemplated at a decided savings in « 

with these practical spring production problems Just call your AS&W salesman 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS ~ TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTOR 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN QUALITY SPRINGS 








UNITED STATES STEEL 





+ er 


talks plastics: 


**This container had to be made with polyethylene 


h 


cause it offers so much to the user. It has a soft translucency 


a graciousness that any housewife will appreciate. It 


does not rattle and it will be less cold to the touch. This 


container is safe for children . . . possesses lightness, a cover 


that won't come off and a non-drip spout. Too much cannot 


be said for the eye-appeal we get from polyethylene-designed 


items. We use it whenever possible in designing somethu 


that is to appeal to women or children 


“Cost is an element that must be contended wit 


regard polyethylene as one of the most realistical 


. mediums we could work with for the adaptabilit 
Francis Blod, Design Associates, New York City 


on many projects 
Mr. Blod discusses the handsome decanter that won Ist Prize, Clas 


il, in the Koppers 1956 Design Competition with associate George 
Stehi. The prize-winning decanter is being marketed by Hutzie 


New uses for plastics are being discovered almost weekly 
Mfg. Co., Long Island City, N. Y 


Quite possibly one of your products cculd be made more 
efficiently with plastics. Koppers manufactures DyLAN 
polyethylene, SUPER DyLAN* polyethylene, DYLENE* poly 
styrene and DyLiTe* expandable polystyrene. For more in- 
formation on any of these products, write to Koppers Com 
pany, Inc., Chemical Division, Dept. PE-86, Pittsburg! 


19, Pennsylvania, or to any of the sales offices listed below 





os | KOPPERS 
Y# PLASTICS 





f 
Sales Offices: NEW YORK + BOSTON - PHILADELPHIA ~- ATLANTA - CHICAGO ~ DETROIT 
HOUSTON * LOS ANGELES - SAN FRANCISCO 


AIRTIGHT EASY GRIP DESIGN SPILL PROOF SPOUT 
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Control Problem? 


pe MANUPACTURENS of a large and diversi- 
fied line of major industrial equipment, 
Allis-Chalmers has been called upon to 
solve thousands of control application 
problems in practically every industry. 
This specialized experience in coordinating 
power utilization is yours when you specify 
Allis-Chalmers control. 


Control for every ac application 

Allis-Chalmers offers an extensive line of 
manual and magnetic control to meet 
every condition of motor operation. Con- 
trol functions, varying with specific job 


requirements, include full or reduced volt- 
age starting, acceleration, speed control, 
reversing or non-reversing, and dynamic 
braking. 


Custom protection 
Built into all Allis-Chalmers control is the 
type and degree of protection dictated by 
the application. Controls are available in 
general purpose and special cabinet, in- 
cluding water-tight, dust-tight and explo- 
sion-proof enclosures. 


A-4516 


ALLIS-CHALMERS “> 


August 
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DESIGNING HEAT INTO YOUR PRODUCT? 


General Electric Metal-sheath Heaters 
Save Time in Both Production and Design 


HEATING. LIQUIDS 


DISHWASHER MAKER CHOSE screw- DIRECT CONTACT WITH LIQUID over entire SIMPLE ELECTRICAL CONNEC- 
in type G-E immersion heater from heating surface provides fast heat-up and TIONS, after heater is screwed 
wide variety available. Threade1 minimizes heat-transfer losses. Thermost into place, complete installation 
fitting speeds installation easily installed for temperature control Assembly is fast, easy. 


EASILY FORMED WITHOUT BREAK- 2 STURDY METAL SHEATH permits casting LONG LIFE comes from com- 


ING ...this is reason why General heaters right into die body—without pr bining quality die work with 
Electric tubular heaters ~hoice duction headaches. Result is dependable, dependable G-E heaters. Users 
of branding-iron manufactu even heating of entire die surface. report up to 12 years life. 


Protective metal casing Brazed fins 
for quick heot transfer 


HEATING PROCESS AIR im 
. “™ t/j 
iy 


Mognesium oxide electric SS - 
Nickel-chromium resistor insulator ond heat conductor ~~ 


LARGE RADIATING SURFACE per COMPLETELY ENCLOSED heating elemen f PRE-FORMING TO YOUR SPECS 
init length of G-E finned ibular General Electric finned heaters protected reduces on-site fabrication time 
heaters allows 1 imum air circu- from dust in the air stream, eliminating und costs, and helps solve 


lation in forced-cony nh ng trouble from short circuits. rroblems of installation 





HANDY SELECTOR GUIDES ae Mail to Section A723-11, General Electric Company, Schenectady 5, N. Y. 


GEA-6113 Handy Selector Guide for Metal Melting 
. C)GEA-6146 Handy Selector Guide for Surface Heating 
Learn how to pick the right G-E heater for your job. GEA-6305 Handy Selector Guide for Water, Alkaline or Plating Baths 
GEA-6306 Handy Selector Guide for Heating Oil 


NAME CIGEA-6361 Handy Selector Guide for Heating Rooms and Buildings 


COMPANY For more information, contact your local G-E Apparatus Sales Office 
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B.F. Goodrich Rivwnut 


cuts fastening time, saves money by 
doing two jobs in one : ager 








like these”? 





Do you have dual lg = 
fastening problems 


(ec) 


RIVNUT 


In airplane window seal, Rivnut rivets plate 
(A) te center post (B), provides nut plate 
to hold clamp strip (C). Rivnut head serves 
as spacer for transparent plastic sheets (D). 
Result: a neat, weather tig tht seal! 


ia 


B. F. GOODRICH RIVNUTS cur costs and speed 


iis al ~~ =) because they rivet Two Pp arts troge os Mak 
nut plate for a third. And they do bot 
operation! Rivnuts can be installed 

an attachment bolt from eithe 


welding, tapping, clinching 


In the transformer assembly above, one 
the metal cover (A) to the plastic sheet (B 
in seconds. Rivnuts then serve as mo 


ing completed transformer to 1 


B. F. Goodrich Rivnuts hav 

In vaporizer assembly, Rivnut rivets upper fastening jobs — can do the same¢ 
flange (A) to casing (B), makes firm, B. F. Goodrich Company Tire & Equi 
accurate nut plate for attachment to lower Sales, Akron, Ohio. 

flange (( Rivnut eliminates reinforcing 
plate. Result: less assembly time, fewer 
parts, better product 


SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivno uts to fasten 
WITH and TO. Explains construc- 
tion, simplicity of installation. Get 
your free copy today by writing to 
The B. F. Goodrich Company, 
Dept. PE-86, Akron, Ohio 


Rivnut prov ides 6-thread nut plate for B.F © 00 rich 
attachment from either end—or both. In 


spotlight assembly, Rivnut replaces awkward 
welded stud for attaching socket (A). Plug 
base (B) is attached on other side. Result: 
fewer erations, lower assembly cost. 


The only one-piece blind rivet with threads 
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Would You Spend 


MEI Wi 


ive a Dollar? 


itn ey 


bn size and quantity, some HEIM Unibal Spherical Bear- 


ing Rod Ends cost 30¢—even as low as 26¢ each. More and more 


manufacturers are discovering t 


hat a Heim Unibal can very often 


replace a special part, a weldment, assembled screw machine parts, 


or other specially machined component . 


. which may have cost over 


a dollar to produce. Savings effected have run into substantial sums. 


Take this clutch assembly 


with its split shaft and bevel gears, 
as used in the Van Buskirk marking 
machine, as an example of how these 


ad- 


inexpensive Heim Unibals act 
justable, self aligning supports 
both the horizontal drive shaft 
the vertical driven shaft. 


as 
fi 


ane 


The drive shaft is supported by fou 


female Heim rod ends. which 


This meth rd of 


alignment correct 


rr 


does it at a tract 





the « nonent 
i hardened anc 


Unibal presents a 
axial and thrust loac 


larger 
j 


bearit 


PLEASE WRITE FOR 
COMPLETE CATALOG OR FOR 
ENGINEERING INFORMATION 


THE 
FAIR FE 


HE 
EI 


, 


are 


attached to the 
bolts 


frame with hex-head 
drilled holes. The 


assembly is that simple. 


through 


The vertical shaft is held ‘in place 
} \ These 


are screwed into drilled and tapped 


1 two male Heim rod ends. 


holes and locked in place with nuts 


lock washers. 


and 


ember or 


igh it, and 


ter 
red throu 


it n 


nment in any 


inserts 
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What other single 
design improvement 
yields so many selling features? 


adopting 
a Gilmer 


“TIMING” BELT 
Drive, 


_ of course! 





Wensen Engineering Company, Tulsa 
The ORIGINAL Timing Belt. 
Complete Mixer 


installed on side of 
tank. 











Product 


A good example is the JENSEN Model 
“BA” Shortstir Mixer*. Here is a simple 4-1 
reduction drive from motor to propeller 
shaft... yet look at all the new selling 
features the adoption of a Gilmer 
“TIMING” BELT Drive provides the 
manufacturer! (The quotes below are taken 
verbatim from Jensen's own literature.) 


“The JENSEN Shortstir Mixer, using the 
Timing Belt Drive, introduces a simple, 
rugged method of transmitting power from 
the motor to the propeller. It is much more 
compact, weight is greatly decreased, 

and elimination of couplings provides 
considerably less overhang from 

the motor 


“Motor alignment is set at the factory and a 
‘single bolt’ adjustment for initial belt 
tension is the only adjustment required 
for the life of the belt 


“A Nylon facing and steel cable tensile 
members assure an almost unlimited belt 
life. Positive engagement of belt teeth 
with pulley grooves prevents slippage, 
power loss, and overloaded bearings 
common to most types of belt drives 


Compactness greatly reduces vibration 


“No lubrication or belt dressing is required 
Oil, however, does not harm the belt. All 
the advantages ol a positive gear drive are 
accomplished plus the quietness and 


economy of a belt drive 


Stock or special Gilmer “TIMING” BELT 
Drives are obtainable throvgh your local 
NYB&P Distributor. Many design engineers 
are now making profitable use of the 
200-page “Timing” Belt Drive Engineering 
Handbook. If you are engaged in designing 
machinery and do not have a copy, write 
us On your company letterhead 











¢ HALF WAVE > FULL WAVE 


1/50-1/20 1/3-1/2 hp 1/4-1/3-1/2 hp 
1/12-1/6 hp ; 














A DRIVE TAILORED TO EVERY JOB isthe Full range of ratings Building-block design 
ment of General Electric x} ©@ Horsepower: 1/50 to 34T rformance you wat 
ho designed the new fhp Thymo @ Power supply: 220 v a-c, 50/60 cy — 

e@ Speed range: 20 to 1 

e Speed reg 

NL to FL): half-wave 
wave—5% 

range, making smaller ratin nor m flat at any specific 


irive line. Here are examples of this 


Three panel sizes now co. 


pact, more economical than ever TPlus a full line of integral-hp drives. 








ONE-TUBE DESIGN of G-E half-wave PRINTED CIRCUITRY, DIP SOLDERING are effectiv« PLUG-IN PANEL BOA 


Thymotrol drives tul techniques which permit new lower General ly removed for mainte 
maintenance. This type drive is sui Electric prices. Exhaustive tests prove the stur ment to minin 


able for most adjustable-speed jobs. diness of this construction for industrial use on such jobs a 
















GENERAL ELECTRIC ANNOUNCES... 


NEW full line of fractional-horsepower 





G-E Thymotrol” adjustable-speed drives— 
more compact, more rugged, more reliable, 
easier and more economical to maintain, 


yet priced up to 187% below previous models 





General Electric announces a completely re-de- 
signed line of fractional-hp Thymotrol adjustable 
speed drives—-designed to save you up to 18% 
over prices of previous models. These versatile new 
drives are applicable to conveyors, machine tools, in 
fact, to almost every small machine whose per- 
formance can be improved by adjustable speed. 


SELECT JUST THE DRIVE YOU NEED 
—AND SAVE MONEY! 

Biggest cost-saving for you with new G-E Thy- 
motrol drives is that you buy only as much drive 
as you need. For some applications, you'll want 
only the basic half-wave drive: motor, simple one 
tube control, and control station. For more com 
plex jobs, you can select any combination of seven 
different optional accessories to provide desired 
performance. To further match drive to job, these 
popular half-wave drives come in three panel sizes 

For rapid acceleration of high-inertia loads, for 
extra-smooth performance, or for flat speed-regula 
tion adjustment, you'll want the new full-wav 
Thymotrol drive, with still other optional features. 


NEW DESIGN IS SIMPLE, RELIABLE 
In designing new G-E Thymotrol drives for mass 
production, G-E engineers have also included many 


new features for longer life, lower operating costs, 


increased reliability 





Plug-in panel boards on half e€ units b 
quickly removed without disturbing customer 
ing for fast inspection, repal r replacement 


minimizing downtime 
Printed circuitry and dip soldering result in mort 


compact units which simplify your design problems 
Shock and vibration tests show this construction 
really stands up in industrial use. Parts replace 
ment is simple using soldering iron and pliers 


20:1 speed range is now standard on all ratings 


And operator can turn machine to full ff’’ with 
speed-control knob 

High tube reliability all tubes on G-E Thymotrol 
drives are fully guaranteed for one year, usually 


last far longer 


SIMPLE PACKAGED DRIVES OR 
ENGINEERED MULTI-MOTOR SYSTEMS 
Whatever your adjustable-speed needs, from 
packaged single-motor drives to specially engi 
neered multi-motor systems, you'll find the answer 
at new low prices —at General Electric. See your 
G-E Apparatus Sales representative today. Or 
write for Bulletin GEA-6519 to Sect. 791-3, General 

Electric Co., Schenectady 5, N. Y. 


*Trade-mark of General Elect 





Progress l/s Our Most Important Product 
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Design data on adhesives 


osetia “eine a eee 


NUMBER FOUR 


How to strengthen metal-to- 


metal joints for flat plates 
In order to strengthen anv joint to be 
idhesive-bonded four basic rules 


must be kept in mind. These rules are 


| Make the bonded area as large as 


possible 


2, Make the maximum proportion of 


bonded iré i contribute to strength 


Stress the adhesive in the direction 


of its maximum strength 
Minimize stress in the direction in 


which adhesive is weakest 


Shown below is a variety of flat plate 
metal-to-metal joints to which these 


rules have been ipplied 





a i 


Butt—wunsatisfactory 


L 











Lap—good, practical 


ie 


Beveled lap—very good, usually 
mpractical, difficult to machine 


3 >». ~~ 4 


Scarf—very good, usually imprac 
tical, difficult to machine 


a 


Joggle lap—good, practical 


aT 
i | 5S 


Strap—fair 


emia 
a aa 
mete 


Double strap—good 
desirable 


;( ——- ? 


Recessed double strap—good 
expensive to machine 


_— i, 


[a 


Beveled double strap—very 
good, difficult to produce 


~ re < 


Half lap—dgood, requires 
machining 


tL } 
L 4 
i — 
Double lap—dgood, difficult to 


iaNnce 

















sometimes desirable 








sometimes 





























ADHESIVE . TING * SEALERS 


Adhesive bonding: application of pressure 


Effective adhesive bonding always ré 
quires some pressure [his pressure 
may be applied to an assembly in any 
one of several ways, depending on the 
nature of the adhesive, design of the 
Hydraulic 


pads, hydraulic cylinders 


part, and its size, presses 
hydraulic 
alr cylinders, spring-loaded jigs ilr- 
filled rubber bags and vacuum bags 
have all been used satisfactoril\ 
Whatever the method, though, it 
must meet these three basic requir¢ 
ments ] the 
should be 


should be retained at a constant level 


amount of 


pressure 
adequate 2 pressure 
and (3) it should be distributed uni 


tormlv over the work 


How much pressure? 


The amount of pressure 1 
varies with the kind of adhesive 
some 


issembly thermosetting 


sives, tor example require 





KRAFT PAPER HONEYCOMB CORE 
being bonded to sheet aluminum 
Panel moves between rubber-covered 
pinch rolls which deliver uniform pres 
sure. This momentary application of 
pressure is all that’s required for some 
thermoplastic adhesives 


high pressure (as high as 200 psi 
times ranging trom 15 minutes 
several hours. On the other h 
certain thermosetting epoxy-resin ad 
hesives will form a tight bond at roo: 
temperatures with only enough pres 
sure to maintain contact. Contact ad 
hesives require high pressures but 
only for brief periods. If in doubt 
about the amount of pressure, chech 
the adhesive manufacturers recom 
mendations 

Note: in some sheet metal assem 
blies, some pressure may be required 


to straighten warped sheets and bring 
them into full ce This pressure 
should be added to the bonding pres 
sure recommended b the idhesive 
manufacturer 
For t pressure 
ractor\ it must ressure at a 


reasonably const luring the 
curing period becau lng take 
which can effec 


tively reduce the pplied 


} 
place qauring Curing 


pressure 
Most idhesives How inder pressure 
As a result. the ver-all thickne ss of 
the jo nt he reduced and_ the 
pressure lo |. Pressure must “fol 
| 


low up 


> 
ressure 
‘ 


; 


pressure 1S 


pres 


between the 
the work t 
] 


equalize pressure. Assemblies bonded 


} ] 
n vacuum bags or autoclaves. with 


pressure applied directly to the 


through 


fixtures. have 


excellent nr 1 lictriburtior 


For more 
information 
Write for a copy 
of Armstrong 
Adhesives, Coat 
ngs, and Seal 
ers Armstrong 
Cork Company 
8008 Irvin St., 


Lancaster, Penna 
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SATISFACTION GUARANTEED! 
... when you order laminated plastics parts from MICO 
The fabrication of precision parts of laminated plastics is 


a specialized job—and Mica Insulator Company specializes For complete informat 
in it! 


ulio MICA INSULATOR COMPA 


The job calls for modern fabricating machinery. It calls for NY 


a Y 


. , : . , 1 f Cy Department 
intimate knowledge of the materials fabricated. It calls for . 


long experience with the special problems involved. Please send me a free copy of “Save Tim 
Money, Trouble with Lamicoip Fabricated 


These are some of the reasons why MICO can produce pre Parts’ 
a = 


cision parts from LAMICOID®, in most cases, faster, better 


and at lower cost than you can do it yourself! Name, 


And we guarantee satisfaction! Our quality control and 
inspection are more strict than your own. And, because we 
manufacture the LAMICOID plastic laminates ourselves, we 
know exactly how to machine them. 

Send us your blueprints, specifications, or sample parts for 
a quotation. No obligation, of course. 


MICA INSULATOR COMPANY »* 761 Groadway, Schenectady 1, New York A Subsidiary of Minnesota Mining & Manufacturing Co 
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NEW HIGH PRODUCTION GRINDER 
EQUIPPED WITH G-E CONTROL HOLDS 15 MICROINCH FINISH 


This new Van Norman Bowgage Production Grinder is designed for high 


production grinding of any part that can be readily chucked 
remove 0.022-inch on a 1° 


The grinder can 

POT ws 94 g-inch diameter piece, hold a 15 microinch finish, and 
r , 

ry Rl with operator initiated automatic clamping can have a new piece 


ready for 
grinding every 15 seconds 


Manufactured by the Van Norman Machine Co., Springfield, Mass., the 
Bowgage Production Grinder provides the equivalent of two Single Head Pro 


duction Grinders on a single base. This reduces the floor space required, operator 
fatigue, handling time, and maintenance 








4 WAYS TO BENEFIT 


machines for industry | ore inner Allied 


a 


NEW G-E 
ENGINEERING ASSISTANCE. An enlarged staff 


“DAN -A-TROL 
PANELS ere ee ae 


A new program for packaged machine 
control from General Electric 


Pan-A-trol panels are the focal point 
General Electric for packaged machine contro 
asis on panels for the dy: 


MANUFACTURING 


FACILITIES. Skilled en 
applied machines with ; v, enlarg factory fa 


i 

eth 
er, 600 volts g hods 
hasizes the Ger il 


A-trol packaged ( 


id better 
ring facilities 
ployees assure you of fast, prompt shipment. Ar 
Electric's field service organizations assure 


local service if desired 


. PAN-A-TROL NAME 
Je) PLATE identifies each panel 


) 


“Dan A-TROL. Built from your specifications, 


these panels offer you 
 CCCo=>. gt aiiation, maintenance 


reduced stocking benefits of packaged control 


See your G-E Apparatus Salesman about this new program, and 
let him tell you how you can benefit from Pan-A-trol packaged control 
And, write Section 731-3 for bulletin GEA-6334. General Purpose Con 
trol Department, General Electric Company, Bloomington, Illinois 


*Reg. trade-name of General Electric Co 


Progress /s Our Most Important Product ™ 


PAN-A-TROL QUALITY. High-quality compo 
construction, backed by Genera 


nents and 
7 N t Y A [ E LE C | 2 ! C Electric's field services, assure long dependable 
performance with Pan-A-trol packaged control 
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CASE HISTORIES FROM 
MT. VERNON FILES 


NOW!-... 
11 Die Cast 
Parts in 


Smith-Corona's 
New Electric! 


Smith-Corona calls their newest Electr 
Other 
ng 


Typewriter “‘the 


fastest in the world features they list as exclu 


sive ore “a cushior action that eliminates all jar at 


the end of each keystroke complete keyboard control 


Their 


of a 


and a revolutionary new keyboard siope aim is 


to make this machine the easiest to use electric 


typewriters 


Also interesting to note ts Sn tr Corona's increasing 


reliance on die casting the urgent need in the 


electric machine for intricate parts of great strength, 


rigidity, and high precision the model shown here 


has no less than 11 die cast parts! These include top 
plate, keyboard guard, pulle pinion gear, and type 


bar segment n 
The 


proviems 


unting — a 


mplex castings 


more complex and your production 
the more 


Mt. Verr 


natural - »fitable — it is to 
call upon turers in many 
fields have disc« Verr 5s the most com 


coordinated de 


ing, die-r n¢ as and machining, all 


under 


roof est degree all the 


SALES 
REPRESENTATIVES 


St 


Eller 


OF 


Cleveland 


advantages asting: th wall sections of great 


produced to such close 
ng is We 
most 


strength and rigid ind parts 
tolerances at often no machir 


162,000 s 


necessary 


have yuare feet of the modern equip 


ment for making dies and for die casting alu 


and zin 
t will pay you to br 
We may 


ng your product specifications to 


ow y< as we showed Smith-Corona, the 


st reductions and improved products 


MT.VERNON 
DIE CASTING CORP. 


STAMFORD, CONNECTICUT 


Mr 


30 Gront B 


David 


pulevo 


Mr. George E 


uth Munn Ave., Eas 


Hat 





Old gear train at left islarge, cumbersome and inflexi 
bie. At right Fooie Bros., designed gear train using 
Duti-Rated Gears—compact, light and efficient 


Ordinary commercial gearing in the traversing drive 
for an overhead, traveling crane system was bulky 
and had to be set at a space wasting 45° angle to save 
head room. Foote Bros. designed a special trans- 
mission system using Lifetime Duti-Rated Gears, 
permitting the application of smaller gears for the 
same capacity, allowing shorter center distances and 
a much more compactly designed drive. 


The savings in space not only improved the design 
and performance of the overhead crane but also life 
expectancy. Maintenance requirements were greatly 
reduced. An outstanding feature of the new drive was 


This trademark 
stands for the finest 
industrial gearing made! 


FODTE BROS. 
& 


x 


that the Duti-Rated Gears could be interchanged 
on the same centers to change the ratios . . . allowing 
various speeds, fast and slow, for traversing. 

This is only one example of what Duti-Rated Gears 
are doing in industry today. Extra gear capacity in 
less space . . . with longer life and lower costs .. . 
could be important to you, too. Call Foote Bros. 
today and learn all the advantages of Duti-Rated 
Lifetime Gearing . . . pre-engineered as standard or 
designed for your application. FREE! Foote Bros. 
Engineering Manual “Duti-Rated Lifetime Gear- 
ing”. Write for your copy today! 


€ 
Oa 
LJ | 


ME A Bo oh Bn, : 
UFETIME GERM 730 Dever Tra Mercaom Tinough Geller Bears 


Foote Bros. Gear and Machine Corporation 


T.M. Reg. U.S. Pat. Off. 


August, 195¢ 


4545 South Western Boulevard, Dept. W, Chicago 9, IIlinois 





There’s 


I Ce) *4 ll Cooling Surface in these deep-ribbed MOTORS 





with these Allis-Chalmers 


MOTORS 


@ Frying of insulation is impossible 
under normal conditions with the extra- 
large cooling surface of Allis-Chalmers 
rib-type TEFC motors. The result — 
longer motor life assures you “repeat” 
business from your customers. 


The engineered partner of A-C 
motors is Allis-Chalmers control. 


Get Complete Information 


To get the most from machinery you 
build, specify Allis-Chalmers components. 
Discuss your particular application with 
your nearby A-C district office, or write 
Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Taming a wire fabricating machine ? 


Call American Steel & Wire! 


Wire machines can be ornery. They seem to 
have a brain that delights in fouling up a high 
speed production line. 

Very frequently, your American Steel & Wire 
representative can tame things down. With over 
a century of company experience behind him, 
he may be able to suggest a minor change in 
wire specifications, die construction or fabri 
cating procedure that will solve the problem. 


At AS&W, we use a lot of wire in our own 
plants, and have learned a lot of little tricks 
that are yours for the asking. Just call your 
American Steel & Wire representative 


AMERICAN STEEL & WIRE DIVISION 
UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, O 
U0 wba twtva t y s An + RAN Pa a a8 - 


TENNESSEE COAL & IRON Div w FAIR ALA Ean RIBUTOR 


UNITED STATES STEEL EXPORT COMPANY, BREW YORK 


USS AMERICAN MANUFACTURERS WIRE 


AMERFINE-high quality fine wire. 
AMERSPRING-music steel spring wire. 


AMERTEMPE_heavy-duty oil- 
tempered wire. 


U NITED 


Product Engineering August, 1956 


STATES 


AMERLOY—alloy heading wire 
AMERHEAD—uniform heading wire 


AMERSTITCH_extra-tough metal 
stitching wire 


> t Bae es 





fh 


POSITIVE PROTECTION from AUTOMATIC RELIEF OF EX- 
moisture, dust and dirt is CESS GREASE PRESSURE is 
provided by self-aligning provided through lubrica- 
seals extending from hous- tion fitting and patented seal 
ing to inner ring. Aligning arrangement. Extra large 
surfaces are enclosed and grease capacity extends lu- 
lubricated, assuring free '‘ brication intervals. 
alignment. 





, 
| RUGGED HOUSINGS result 
' from superior foundry prac- 
tices. Base is cored to as- 
; ‘Sure stress-free, maximum- 
! 
' 
| 
! 
' 


HIGHEST CAPACITY avail- 
able to carry radial, thrust 
or combination radial-thrust 
loads is provided by single- 
row, deep-groove design. 


strength casting 


DIRTY CONDITIONS around this portable asphalt mixer 
manufactured by K. E. McConnaughay Co., Lafayette, 
Ind., make Link-Belt ball bearings the logical choice. 


grease stays in, dirt out 


thanks to the effective sealing of 
Link-Belt ball bearings 


ERE’S an important extra only Link-Belt gives you on ball 
H bearing blocks! /1’s an exclusive seal arrangement—all align- 
ing surfaces as well as rolling elements are fully lubricated and 
sealed, assuring long, maintenance-free performance. 

All seals are self-aligning—extra assurance that grease stays in, 
dirt stays out, regardless of alignment. The single-row bearing, too, 
is self-aligning—in all directions. Free rolling and full load ca- 
pacity are maintained despite shaft deflection or misalignment. 

Both Link-Belt ball and roller bearings offer the “fully-pro- 
tected” sealing feature. Choose from industry’s most complete 
line of pillow blocks, flange, flange cartridge, cartridge, takeup 
and hanger blocks. Ask any one of the 40 Link-Belt offices for 
Data Book 2550 


Fam OF 


LINK<©;BELT 


ets 


Ball and Roller Bearings 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W 
South Africa, Springs. Representatives Throughout the World 
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convey high-temperature, high-pressure 


CORROSIVE gases and liquids... 
AMERICAN’S 


FLEXIBLE 
cauci® §TAINLESS STEEL TUBING 


stands up under continuous flexing 











absorbs severe vibration 


com pe nsates foi misalignme nf 


is easily instalied 


OPEN PITCH 


CLOSE PITCH 


American s Flexible Stainless Steel Tubing was deve loped to 
convey searching and corrosive liq ids and rases under Varying 
temperature and pressure conditions. It is available in Stainless 


rypes 316 and 321 in siz ; 1.D. and up. Stainless steel wire 


braid covering vives add d stren rth rol hi h yressure ap lic i- 
Bg g gh-] PI 


tions. American Flexible Metal Hose and Tubing is also 
able in bronze, aluminum, steel 
other workable metals 

( omplete assemblies include fittir 


welding or silver brazing. For he Ip vith any connector prob 


talk it over with an American Metal Hose sales engineer. You'll 
save time and money when vou take advantage of this speci il 
ized xperience and the ce Sign services otlere d by American 


OPEN PITCH Kev, 
we ER CON 
for general giver NECTORs MUST move 


service 


CLOSE PITCH A M FE R . A N FLEXIBLE 
for extra lei | C "\ I METAL HOSE AND TUBING 
bility, frequent 


movement, exces 


a w» ANACONDA »roovc: 


STAINLESS STEEL 
BRAID 


gives added 
strength for a The American Brass Company, American Metal Hose Division, 
high-pressure FOLDER! Waterbury 20, Connecticut. 


service 

Please send me a copy of Bulletin STC-1, “Flexible Stainless Steel Tubing by 
Four-page folder gives 
ASSEMBLIES engineering data on con 


mode up to your struction and types. Ir NAME 
spec fications 


American 


cludes pressure ranges 

are bending diameters COMPANY 
fittings attached * ais ny cote 

wei $s ota oO in 
- . STREET 
Write today for your 


copy Please print. CITY 





ALLEN-BRADLEY 
= _ TROUBLE FREE MOTOR CONTROL 


The Sign of 


QUALITY Here are the 3 most popular Allen-Bradley starters. They are QUALITY products widely 
associated with QUALITY machines. Machine tool builders and buyers appreciate the trou 
MOTOR CONTROL ble free operation of A-B motor controls. Send for your copy of the A-B Handy Catalog 


BULLETIN 609 MANUAL ACROSS-THE-LINE STARTERS UP TO 5 HP, 220 V; 7% HP, 440-550 VOLTS 


These Bulletin 609 manual starters 
A Kindt-Co ore popularly used on motorized 
ns Master machines where no safety hazard 
profile grinder to workmen is created if the ma 
on A-B Bulle 
tin 609 manu 
al starter and 
on A-B Bulle 
tin 807 drum Allen - Bradley 


switch drum switches 


ofter a power interruption 

The quick-moke quick - breok 
switch has double breok 
loy contacts which requir 
maintenance 


- Two thermal breokers give 

oe ey Seltetia 609 pendable overload protection ° 
Styles and rat orc hood matter how long in service They are 
ngs. Send for to show eset by pressing the RESET button 


| 
| 
| 
| 
| 
| 
| 
equipped with \ | chines should stort unexpectedly 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Bulletin contacts | 
| 





BULLETIN 709 AUTOMATIC ACROSS-THE-LINE STARTERS UP TO 300 HP, 220 V; 600 HP, 440-550 VOLTS 


D - Bulletin 709 
Dykrex Model M die 
finishing machine . =a starters availa 


~ Bulletin 709 solenoid storters pro 
with Bulletin 709 ; ble in 8 sizes 


; vide the sofety feature of no-volt 
Allen-Brodiey auto , Sizes O, 1, and 


o 


age protection If the motor 
matic solenoid starter ' 2 shown below 


stopped, due to power ne inter 


ruption t cannot restart ntil the 


All Bulletin 709 starters hove s 
ver alloy, double break contacts that 
need no filing, cleaning, or dress 
ng. They are good for millions of 
trouble free operations 

Two overlood relays protect the 


> motor agoinst burnouts 
wvuality appearance and reputation 


for reliability make Bulletin 709 


torfers on asset to any machine 


! 
| 
| 
| 
| 
| 
| operotor presses the Start Button 
| 
| 
| 
| 
l 
| 
| 
| 
| 
' 


BULLETIN 712-713 COMBINATION AUTOMATIC STARTERS UP TO 100 HP, 220 V; 200 HP, 440-550 VOLTS 


Bulletin 713 combination  storters 


combine, in one enclosure, an |-T-E 
Noble & West 


brook Roll-O 
Mark marking 


nstontaoneous circuit breaker and oa 
Bulletin 709 starter 

Thermal overload relays are stand 

machine 719 

ord equipment on cll Bulletin 2 

equipped with 

A-B Bulletin 712 


Bulletin 712-713 starters provide 
combination 


the additional protection that the 
starter. Makes o 


cabinet cannot be opened unless 
neat & compact 


the disconnect lever s OFF: the 
istallation 
£ storter is then “dead 


The Bulletin 712 starter com 
bines a visible contact discon 
nect ond a Bulletin 709 starter 


| 

| 

| 

| 

| 

| 

| 

| 

| 
| 3 combination starters 
| 

| 

| 

| 

| 

| 

| 

| 

| 





Allen-Bradley Co., 1329 S. First St., Milwaukee 4, Wis In Canado—Allen-Bradley Canada Ltd., Galt, Ont 
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ASSURE YOUR PRODUCT THE 


PROVED SUPERIORITY OF A 
MAXITORQ 
hosting disc~ 


CLUTCH 


fee NS 


<hr : “1 a 4 4 


IAylyiyt ~ 
=| 4 — 


ss 


The line drawing shows typical application of a double Maxitorq Float- 
ing Disc Clutch, arranged for both drive and brake, with ring-type 
driving cups. 

Such installations have a well-proved record of efficiency and free- 
dom from maintenance. Drive and brake engagement and disengage- 
ment are smooth and positive . . . without drag or heating . . . because 
exclusive MAXITORQ design assures that discs ride free in neutral. 

MAXITORQ Floating Disc Clutches are available in a wide range 
of sizes and types. . . single, double, overload release . . . to meet specific 
installation demands. Our engineering department also stands ready 
to help you solve special drive problems. Write or phone Dept. PE-8. 
The Carlyle Johnson Machine Company, Manchester, Conn. 


vaté MAXITORQ 


6c Jss 
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Be 


be 
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Exclusive design. |! Worthington QD sheaves 


A- Completely split QD hub holds shaft tightly under heav- E~ Pull-up bolts dra yn to hub to pr 
rest shock loads fit on shaft 
B- Cup point set screw* in QD hub keeps shaft key in posi- F- Tapped holes in sheave permit pull-up 


tion jack screws to break cone grip when ren VINE 


C- Clamp screw* secures hub in proper alignment on shi G- Groove cross-sections are accurate a 
heave each V-belt seats properly, pulls evenly 


when mountit 


D- Tapered fit between hub and llows easy- * 4/1 


id-tight action 





best selling sheave 


9 outstanding features make Worthington QD 
the favorite of design engineers 


\ccording to authoritative industry figures, mor¢ 6 MATCHES YOUR QUALITY STANDARDS. ©!) 
OD sheaves were sold last year than any other sheave quality stems from extremely accurate | 


type. Design engineers tell us they prefer the QD tough close-grained semi-stec 
minimum tolerances, and “I-bea 


driven sheaves which gives 


the original two-piece design—because of these 9 


outstanding features: ’ 
weight. 


EXCLUSIVE DESIGN. As shown at left, Worthington 7 WIDE RANGE OF SIZES with fact 
OD sheaves have many outstanding product features covering over 100,000 V-belt drive 


vhich mean real benefits to all users to 600 hp 


EASY TO INSTALL AND REMOVE, the QD’s tapered 8 WIDE RANGE OF APPLICATIONS. ())) 


1 - ( ccepted « 
hub slides on shaft, locks with a cap screw for permanent have been job-tested and = 


equipment and in every industry. Some 


ignment Sheave slide son hub and pulls up with three 
big bolts for tight holding.,Comes off just as easily applications g which QD she ve 
ng performances include 


her 
sners 


yressors, CONVeVOTS, CT 
BALANCED PERFORMANCE of Worthington Multi- . ‘Geld enact 
stokers, oil held machinery 
V-Drives, due to accurate uniform grooves and precise 


mating (with Worthington-Goodyear V-belts), gives iS) COMPLETE ENGINEERING DATA 


you even tension, even pull, even speed, even wear, less kine. In Worthineton’s 100-naee 
ng ( ngtons! pat 


vibration to-find tables enable you t 
V-belt combination for y jol 
SMART APPEARANCE. The QD sheave’s scientific n only three n 
gn not only provides more efhcient transmission of free copy write t 
vower but actually adds to the looks of your prod ict Worthington 
Oil City, Pa 


QUICK DEPENDABLE SERVICE — factory-warehouses Worthingto 


I butors 





Over 100,000 drive combinations 


available f varel e stock 


LOSS 
SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


Compressors ¢ Pumps e Multi-V-Drives e Variable Speed Drives 





PRODUCTION 


ON THE MOVE 
















... with Westinghouse 
Oil-Tite control stations —1 to 16 units 


Interchangeable parts — stations, contact blocks, cutting compounds, water and other foreign 
operators and indicating lights — right off the matter. 
shelf, quickly give you a “tailor-made” Westing- . 

y meegen Mh etapa B New Pushbutton Guide 
house Oil-Tite* control station to meet the re- . : , 

: : . : For more facts on why it will pay you 
quirements of any heavy-duty industrial equip- to standardize with Westinghouse con- 
ment application. trol stations, get a free copy of the 

new Pushbutton Guide, booklet 

. . . -6749. See -arby Westinghouse 
Enclosures — die-cast and Bonderized — include B-6749. See your nearby Westinghouse 
eens ee Leet i cl ashi f salesman or write to Westinghouse 
cor -neoprene gas eting and ciose machine fits Electric Corporation, P. O. Box 868, 


as positive seals against exposure to oil, coolants, Pittsburgh 30, Pennsylvania. J-30210 


_ WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You! 













THERE'S A WESTINGHOUSE PUSHBUTTON If =% = = 
TO MEET EVERY APPLICATION NEED! _— — I a a a 3 | 

. _ © Vl | 
= = Yj. x 6 aa G © © © 
JO °| | 0 tT Q OO) 
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PLASTIATRICS... No. 





of a Series 








DEVELOPMENT OF FREE-FLOW STYRON 688 
ASSURES FASTER INJECTION MOLDING 


New formulation proved 
excellent for molding thin sections, 
deep draws, large area parts 


tics industry has 


volystvrene materi- 


iste! 


heen demanding | 
that 
molding. 


would allow f 


Through PI 


als injection 
istiatrics, Dow's 
» healthy plastics 
devel 
An 
089 
than 


e. Its uniform 


clinical approach tl 


Stvron 689 was 


ipplic ation 
ving demand 


Stvyron 


oped to meet tl Is gro 


easier flowing materia 


also has much faster setup time 


other materials availabl 


flow characteristics (see chart) ire 
multiple cavily 


ind 


espet ially important 


molds with vet thir sections 














deep draws. It produces molded parts 
of uniform physical Its 
clarity, brilliant sparkle and excellent 
colorability allow a wide of 
and opaque 
Styron 689 1s 


mold- 


strength 


range 
transparent, tft inslucent 
W hat’s 
ideal for high sy 
and for large 


colors. more, 


d automat 


rere 


ing irea parts. 


Complete technical 


No. 8 granulation 
literature offered 


available in Styron 689 

\ revolutionary granulation of poly 

styrene material is being offered for 
the first time Pellets of 
No. 8 granulation are 0.080" diameter 
by 0.080” without external lubricant y nsult th tu sura 
It offers faster heat ibsorption in the ft pre rt hid il help and 
heating cylinder—5°. to 20 letterhead 
lb. per hr. throughout. Reduces silver Mid 

streaking and eliminates fines. Means partn 
reliable volumetric and weigh feeding 


in Stvron 6089 


greater 
OMPANY 


Ds 


rH 
Michi 
PI 


~ 


134G 


<> 


id 
to 
ind 


' 
nt 





America’s first family of better polystyrene formulations 


is the 
balance of physical properties and moldability 


most widely used general-purpose formulation. It has exce 


is similar to Styron 666 but is especially tailored for ext 
is an easy flow formulation developed for injection molding 
The brilliant 


th th 


is @ newer and easier flowing formulation than Styron 688 


sparkle and lack of haze add to the attractiveness of crystal parts molded w 


material. 
is a heat-resistant grade of polystyrene 


has the highest heat resistance of any commercial polystyrene 


is @ medium-impact material used where the high elongation and impact 


strength of 475 is not required 


is a high-impact polystyrene formulation. It has three to five times greater 


impact strength and ten times the elongation of general-purpose polystyrene 


is a high-impact suited for extrusion of parts 


which require better surface gloss and texture 


polystyrene especially 


is a heat-resistant impact formulation. It was developed for applications 
such as radio cabinets where the combination of high impact and heat resistance 


required 
good 


has an extra-high-impact strength. In addition to toughness 


heat resistance and surface gloss 











you can depend on DOW PLASTICS 





ALLEN STAINLESS 


..- for bright, lustrous finish 


... for high resistance to corrosion 


When designs call for bright finish and ability to stand up to corrosion, you'll 
find the largest range of sizes in Stainless Cap Screws available anywhere right 
at your Allen Distributor’s. He stocks 97 standard sizes in Type 18-8 Stainless 
Steel, from #4 x 14” to 52” x 3” with NC threads; #10 x 34” to 49” x 11,” 
with NF threads. Diameters of No. 8 and above have genuine unthreaded Allen 
Leader Points, to permit easier starting. Regularly furnished with Smooth Head 
unless Grip Head is specified. 





ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


STAINLESS 5 
with the 
ALLENPO; 


ET SCREWs 


deep-driving, 4; 
, tight-hola; 
NT Stocked ie 


lengths fro 
m 
F threads. o/ 


Sold only through leading Industrial Distributors. 
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Temperature in a hair dryer is im- 
portant. Too little heat and hair does 
not dry properly. Too much heat, and 
hair may be damaged. Rayette, Inc., 
St. Paul, Minnesota solved these 
problems in their Rayette Decor 
Hair Dryer with a Fenwal THERMO- 
SWITCH © unit and obtained an im- 
portant sell ng Jeature 

A Fenwal type 17200 block heat 
THERMOSWITCH unit is used. The unit 
is factory pre-set at the desired 70°F, 
and opens on temperature rise and 
closes when temperature falls to its 
set point. This gives Rayette tneir ex- 
clusive TEMP-control feature 

With the Fenwal THERMOSWITCH 
unit, the Rayette Decor Hair Dryer 
gives faster, more even drying and 
eliminates wet spots. 


How Fenwal 
Thermoswitch Units Operate 


Send Your Temperature Problem 
In THERMOSWITCH thermostats the to Fenwal 

activating control element is the : | 

metal! shell which encases the contact Fenwal Sales Represer 

elements. Changes in temperature Ly Engineers have saved time, 

cause the shell to expand or contract wea and money in all types of products, 
instantaneously. It is this feature that : . plants and laboratories by solving 


ik 


gives the Rayette Decor Hair Dryer “" thousands of temperature control and 


its great precision. The change in detection problems. Fenwal THERMO 
temperature exerts tension on the : SWITCH units are controlling processe 
struts, causing the contacts to make 
or break a circuit. Control in the 
Fenwal THERMOSWITCH units is cali- o 
brated at a given shell temperature = tHe RAYETTE DECOR HAIR DRYER shi ae ee yuu pe 
by turning the adjusting screw until above utilizes a Fenwal type 17200 block ready been met and mastered 
contacts operate. head THERMOSW ITCH ® unit in its exclu Fenwal engineer 

ive TEMP-contro!l feature W) ’ 


rite tor new literature for de- 


yblem has 





tails and complete product listings 
on Fenwal Thermoswitch Thermal 


Controls 





FENWAL INCORPORATED 


28 Pleasant Street 























COMPRESSION OPERATED 








CONTROLS TEMPERATURES . . . PRECISELY 


eee eee eee Ce 





POWER UNDER CONTROL 




















This fhp geared motor will produce 
30 pounds inch torque at 30 RPM 


This fhp geared motor will produce 











300 pounds inch torque at 3 RPM, 


News tor users of 


low speed high torque drives 


Speeds from about 800 RPM down to any 
fractional RPM. 


Torque from a few ounces to over 300 Ib. in, 


Practically unlimited number of mounting 


art angements. 


t flexibility in Merkle- Korff fhp geared 
ates many design prol lems when in 


th se drives il your p! uct ry} 


rkle-Korff motors may be induction, syncho- Merkle-Korfft design engin 
series or shunt wound—either uni-directional assist your staff in providing 


or reversing. They are 1 20th h p and under ght speed and torque for the jol 


rit 


Detailed dimension drawings and torque tables are available in a 


guide for the selection of fractional horse power g¢ ared motors 


Ask for bulletin PE-1 


itions Of Merkle-Korff a 


ippl 
be Design Engineering Shou See them in B ps 
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EDWIN M. BOND RALPH D. EARNEST ASSOCIATES HENRY F. KAELIN 
Box 333, Rumson, N. J. 12818 Puritan Ave., Detroit 27, Mich 1412 S. Los Angeles St., Los Angeles 14, Calif 
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now, Crucible low nickel stainless steels 


that meet manv of vour needs... 


Here are two new Crucible grades, Rezistal type 
201 and 202 that are similar in quality and prop- 
erties to types 301 and 302 but with desirable 
features all their own 

In the annealed condition, for example, Rezistal 
201 and 202 have about 10% higher strength than 
301 and 302, yet maintain almost identical duc- 
tility. This means that these grades can be fabri- 
cated with ease equal to their counterparts. In 
addition, their mill finishes and corrosion resist 





ance to a wide variation of media compare most 
favorably with 301 and 302 

To sum up: Rezistal 201 and 202 have practi 
cally all the desirable properties of 301 and 302, 
plus some of their own. And they’re available 
promptly in all forms. Write now for data sheets 
fully covering the properties of these new stain 
less grades. Crucible Steel Company of America, 
Dept. APE, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 


C 8 U C | co LE} first name in special purpose steels 





Crucible Steel Company of America 


Canadian Distributor—Railway & Power Engineering Corp., Lid 
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Here’s an exciting new development 





in metallized ceramic 


7 { METALLIZED CERAMIC COATING 


for use with both hard and soft solders! 


NiCOTE 

NICOTE 

NICOTE 

NI | | | mclelliged net Oy 
NICOTE 
NICOTE 5 
NICOTE 
NICOTE 


This idea starter is free for the 
asking contains complete 
facts and details about NICOTE 

Frenchtown’s new single 
metallic coating for use with 
both hard and soft solders. Ask 
for Bulletin 155. 


Here is Frenchtown’s revolutionary 
answer to a problem that has baf- 
fled industry for years . . . a satis- 
factory single metallic coating for 
refractory ceramic bodies which 
provides a surface for applying 
solders with melting points be- 
tween 275° and 1600°. 

NICOTE, applied to refractory 
ceramic bodies by high tempera- 
ture firing, in most applications 
requires no expensive preliminary 
processing such as buffing, electro- 
plating, or tinning to form a strong, 
firmly-adhering bond with either 
hard or soft solders. 

Whether the problem requires 
the fastening of a metal part or 
other metallized ceramic parts to 
its surface, NICOTE offers distinct 


{} 


87 MUIRHEAD AVENUE 


renchtow 


advantages over ordinary silver 
soft receptive coatings as well as 
molybdenum and tungsten hard 
solder coatings. It will withstand 
molten soft soldering indefinitely 

. it’s less costly to produce . 
requires no expensive processing 

NICOTE’S mechanical bond to 
the refractory ceramic body ap- 
proximates ceramic strength, mak- 
ing it ideal for hermetic seals, high 
strength mechanical seals, and 
vacuum type applications. 

Like to know more about the 
amazing possibilities of NICOTE 
Metallized Ceramic Coating for 
your product? Bulletin 155 con- 
tains complete engineering details 
Write for a free copy today. There’s 


no obligation, of course. 


PORCELAIN 
COMPANY 


TRENTON 9Q, 


Product | ngin 
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Free-Machining Stainless Steels 


IMMEDIATE DELIVERY local war i The Carpenter Steel ¢ W. Bern St 
Export Addre P Wa 








Accopac fiber gasket won't dry out or shrink 


Combinations of heat and pressure that cause ordinary plant 
1 1 VW | 

fiber gaskets to fail are handled successfully by Armstrong 
Accopac® N-§20—a dense new material made by a patented 
Armstrong process. It requires a minimum flange load of 2,000 
psi and seals at temperatures up to 250° F 


The special latex binder in N-820 will not leach out in alter- 
nately wet-and-dry applications. *':rinkage due to binder loss 
is eliminated because N-820’s bi: ‘or is non-volatile and non- 
extractable. It stavs in 


N-820 is already being used successfully on a wide 
heavy-duty applications, often as an eco- 
nomical replacement tor isbestos sheet 
COMPRESSIBILITY. N-820. —— om packing where temperatures do not exceed 
other Accopac materials, is r at ae eae 250° F. For more information and a copy 
duty applications where inimum nge pressu ot “Armstrong Gasket Materials.” write to 
will be 2,000 psi eratures will not Armstrong Cork Co., Industrial Division, 
exceed 250° | 7008 Irvin Street, Lancaster, Penna 


range of 


Aymstrong accopac 


... used wherever performance counts 











ELECTRONICALLY 
CONTROLLED 


FOR’ AUTOMATION 


When Champlain Company, Inc., developed 
their amazing REGISTRON for automatic 
color register control on rotary presses, they 
needed a fluid motor that was precise. After 
exhaustive testing of many types, only Eastern 
Fluid Motors met their high standard for per 
formance 

Eastern Fluid Motors are lighter, more com 
pact, and give rapid response because small 
components give low inertia loads. They quickly 
transform electronic signals into smooth flow- 
ing, precise hydraulic power. 

Registrors are installed on high-speed rotary 
presses that simultaneously print as many as 
eight colors on a web of paper that travels at 
speeds up to 1500 feet per minute. Each color 
must be perfectly registered to tolerance of 
0025” or printing appears fuzzy. The Cham- 
plain Registron inspects the moving web and 
the rotating printing cylinder, predicts the oc- 
currence and direction of an off-register condi- 
tion, and starts and completes a _ correction 
quickly 

Eastern is proud to have a part in Cham- 
plain’s Registron which has developed auto- 
mation in answer to printing’s toughest pro- 
blem. 





Close up of a phase detector with Eastern 
Fluid Motor atop it. The fluid motor supplies 
instant power to move the printing cylinder 
and correct off-registration within a tolerance 


25" 


Rear view of 8-color, 36” rotogravure press showing individual Registron control units cable-connected 
to their respective phase detectors. A second cable carries impulses to the units from each web scanner 
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HYDRAULIC PUMPS FLUID MOTORS AIRCRAFT-TYPE 





If your application calls for precision hydraulic 
equipment that performs within strict 
tolerances, Eastern equipment may provide 
your best answer. For helpful operating data 


on fluid motors, hydraulic pumps, and Sy INDUSTRIES INC 
aircraft-type pumps, request catalog series 31. YY + ° 


100 SKIFF ST., HAMDEN 14, CONN. 





reduce costs 


with 


CAPTIVE PANEL SCREWS ft 


Here’s a low-cost retractable screw fastener to save you / 
assembly time and to eliminate the frequent need for / 
costly special design fasteners. Unmatched for fast, eco- 
nomical use by assemblers of electronic units and other 

paneled cabinets. 


“Floating” screw insures easy alignment no matter how 
many screws are engaged in a single panel. No special 
skills or tools needed; installation fast and simple. 


3 head sizes and 3 standard thread sizes available. On 
special order, slotted heads, stainless steel screws, and 
extra long screws. 

Write for complete information. Southco Division, 
South Chester Corporation, 236 Industrial Highway, 
Lester, Pa. 





3 SIMPLE COMPONENTS A SIZE FOR EVERY NEED 


MM EASILY LARGE HEAD MEDIUM HEAD SMALL HEAD 


(4 diameter) (%6" diameter) (6 diameter) 


INSTALLED 


Stand-off is flanged “VANE 
into panel. Screw is 
inserted into over- 
size hole in stand- 


<A :" _ 
off and locked in 
place by retaining =a, 


i ’ hich is 
ring, w “1 Y4,"-20 and 10-24 thread 
passed over threads 12-24 thread 


to seat behind last 
thread. Screw and stand-off are Choice of stand-offs for 
brass, nickel plated. Retain- each screw size to accommo- 
ing ring is durable vinyl date panel thicknesses from 
plastic. Ke” to Kal’. 


<-> 





JS 




















RETAINING 





DIVISION 


SOUTH CHESTER CORPORATION @© LESTER, PENNSYLVANIA 
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BOOST 
8O PSI AIR 


Input Range: 40 to 
3000 psi Air or Fluid 


TO 
2000 PSI 
HYDRAULIC 
PRESSURE 


Output Range: 200 to 
10,000 psi Fluid 





FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST 
Other Miller products include: Air cylinders, 1, 
200 PSI operation; low pressure hydraulic cylinders, 11/2 
bores for 500 PSI operation, 8” to 14” bores for 250 PSI; high 
bores, 2000-3000 PSI 


pressure hydraulic cylinders, 1%" to 12 


operation. All mounting styles available. 


SALES AND SERVICE FROM COAST TO COAST 
CLEVELAND * YOUNGSTOWN « DAYTON e PITTSBURGH « PHILADELPHIA « 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 
@ MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 


ave space, we 
replacing pum; 


ctions 
Less costly t nsta 


Hold Pressure indefinitely without | 
tion and neat generat f ordir 
circuits 


Provide 
efficien 
Space tr 


Save ul 


driven ¢ 


Operate at 


minute 


NOTE: In addition to its most 
Boosters available on normal delivery 
ratio, boosters for immediate delivery in 
Write for data and prices 


ESPECIALLY RECOMMENDED FOR 


© WELDING 
e PUNCHING 
© SHEARING 
e CLAMPING 
e RIVETING 
e CRIMPING 
e PRESSING 


and similar applications 


MILLER FLUID POWER 2! !S!ION 


Wille 2002-04 N. Hawthorne Ave., Melrose Park, Ill. 


AIR & HYDRAULIC CYLINDERS + BOOSTERS + ACCUMULATORS 
COUNTERBALANCE CYLINDERS 














Dempster-Dumpster—a truck-mounted fork lift designed to handle trash and other bulk ma 
terials, shown in dumping position. INSET Dacron” 


is the reinforcement in the V-belts on 
the 13-inch, 2-groove drive 


increasing delivered horsepower efficiency of hydrauli puny 


How the Dempster-Dumpster’s V-belt drive efficiency was 
increased by premium V-belts reinforced with DACRON 


The lifting and steering power of the Dempster-Dumpster gen 
erates from a single hydraulic pump driven by V-belts. To in 
sure dependable, slip-free operation and positive starting at 5 REASONS FOR USING PREMIUM 
this important spot, Dempster Brothers, Inc., switched to pre 

mium V-belts reinforced with Du Pont “Dacron’’* polyester V-BELTS REINFORCED WITH “DACRON” 
fiber. During the six years since the change, the belts have been 

roving their superiority on hundreds of Dempster-Dumpsters : 

in use echo the country : * Transmit up to 40% more horse- 





, ower. 
Slippage and stretching have been sharply reduced by the P 
40 greater strength of belts made with Du Pont “Dacron ¢ Withstand greater shock 
'wo premium V-belts now do the work formerly handled by ; 
’ loading. 

three standard belts. The belts remain stable 

horsepower from the pump. And the ability 
withstand greater shock loading 


deliver more 
of these belts to 
assures fewer replacements, 
more efficient, trouble-free operation 


e Longer flex life. 


e Cut downtime. 
In designing your next drive, investigate the advantages of 

premium V-belts made with “‘Dacron’’. They combine the © Low stretch. 
unique properties of the “‘Dacron’’ yarn made by Du Pont and 
the highest skills of the leading V-belt manufacturers. For a : 
list of manufacturers using ‘““Dacron’’ in premium V-belts, write maintenance, 
to E. I. du Pont de Nemours & Co. (In« 
Wilmington 98, Delaware 


* Require less 


, Textile Fibers Dept., 
Premium V-belts shown in above 
photo were manufactured by the U.S. Rubber Company. 


' ‘Dacron "in V-Belts 
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BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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VOICE under he CLA 
relies on HAS 


For dependable service on the ocean floor AlSiMag precision 
insulators are used in the new Transatlantic Voice Cable 


For 25 years commu itions engineers 
the problems of laying a voice cable under 
Ocean to link the Americas with Europe 
“voice” is nearing reality The new link, a 
system, will be completed this year 

The almost incredibly exacting standards 
making parts of the transatlantic cable have 
some truly remarkable engineering—engir 
accepts results no less than perfect. A se 
suppliers share in the achievement ar 
proud to be among them 

Men who perform “impossible” tasks stake tl L s a 

on their creative ability plus e quality new prog PORTLAND , 


ucts When technica ceramics are required $U — ad 
critical applications, almost without exception the ice a 

is AlSiMag. There are many reasons for this: One is 

the wider choice of materials available in AlSiMag. The 

exact composition for the required performance may 

be chosen from the many available right in physical 

characteristics, right in electrical characteristics, right in 

every way! Rovte of transatlantic telephone cable system 
AlSiMag performs at higher temperatures with between Portland and Oban 
stands greater thermal shock is stronger more 

durable permanently rigid chen ically inert 

thoroughly dependable! AlSiMag can be fabricated ir 

intricate designs to tolerances that compare favorably 

with precision metal work AlSiMag will not rust, corrode 

or deteriorate with time AlSiMag is the product of 

fifty-five years of specialized experience plus the finest 

production equipment high speed presses, high 

temperature, continuous-fire kilns every possible 

facility for the finest possible ceramics. In a wide range 

of shapes and sizes. Volume production or small quantity 

lots 

Highly technical applications, however, are not the end 

of the service story SiMag is entirely practi 

and vastly superior for everyday industrial use 

Economical, too! For any ceramic requirement, your best 


buy is AlSiMag. Send blueprint or sketch for full details 


Profile of the ocean bottom on which the cable will rest. 


Dependable servic » ocean fi not 
for ars but ( alls for the 
most car : r. components. To be 
he repeater units must 

ong life, since to raise 

ng just one repeater 

iad be a very costly operation. In the new 


satiant cat mpulses w be relayed 








AMERICAN LAVA 


CORPORATION 
CHATTANOOGA 5, TENN. 


SSTH YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA SALES OFFICES IN PRINCIPAL CITIES 











20 Case Histories of G-E Motor Benefits 
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AMERICAN COOLAIR CORP. 


‘customers like ‘no-reoiling’ feature’ 
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BUCKEYE INCUBATOR CO. 
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BERKELEY PUMP CO. 
‘lighter weight, modern appearance” 


PENBERTHY INJECTOR CO. 
“allows maximum design flexibility’ 
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‘customers say ‘they're dependable’ ’’ 
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“stands up under severe vibration’ 
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TRUFLOW FAN COMPANY 
‘‘never had a motor failure’ 





GENERAL WIRE SPRING CO. 


‘‘more than adequate power reserve’ 





A. P. RUTH & CO., INC. 


‘‘speedsassembly, saveson shipping” 





‘virtually trouble-free service’ 





.f A 
CAMPBELL-HAUSFELD CO. 


‘‘makes product easier to sell’ 







UTILITY APPLIANCE CORP. 
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W. M. CISSELL MFG. CO. 
“easier to handle and install’ 
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PERMUTIT COMPANY 
“saved $8 per unit’’ 











—HOW MANY APPLY 10 YOU? E 











“YEARS-AHEAD” MOTOR 






METALMASTER CORP: MASTER-BILT REFRIG. MFG. CO: 
“‘wide customer acceptance”’ ‘standardized 100% with.G. E.’ 





THESE G-E FHP MOTOR FEATURES ENABLE YOU 
TO IMPROVE YOUR PRODUCT, YET CUT COSTS 





. a" mplete ne f oe ler. | + 
: i mplete line of sm lighter 
—_— | 1. SMALLER, LIGHTER DESIGN. 1 
. ae] modern appear e and port t 
AMERICAN DUPLEX CO. GOLD MEDAL PRODUCTS CO. ted in this General Elect t 
‘‘ynexcelled durability’ ‘saved 18% in shipping costs’ ' 
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2. MYLAR™ POLYESTER FILM INSULATION 
It has 35 times 1 ret etire ‘ 
3. ALL-ANGLE OPERATION — G: 

I A 

4. EASY CONNECTION A 





5. MOUNTING VERSATILITY 
o motor. whether resilient ] 
ae alata Kesiiie lem aniadi 
C. M. SORENSEN CO., INC. ALVEY CONVEYOR MFG. CO. seemntlon weenehiiien, % 
‘reduced weight 15%’ ‘‘all-angle mounting sold us” 1 entirel t 
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6. DOUBLE LUBRICATION LIFE — 1 Gi 
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A New Material 


or Hydraulic an 


Diesel Lines 


T. L. PARKER Vice President 


Columbia Steel and Shafting Co. 


Interior scaling and flow resistance—magnified by the 
introduction of the newer, high speed hydraulic fluids 
point up a problem that is not entirely new to designers 
and engineers in the hydraulic and diesel fields. Oxidation 
and scale adhering to tubing walls can restrict flow in 
fluid systems, Causing pressure changes and forcing the 
system to function at a substandard rate of efficiency 
This same scale, loose and circulating, of course causes 
additional damage and premature deterioration of valves 
and pumps. The introduction of any other type of foreign 
matter or dirt, during or after manufacture, would have 
the same general effect 

A new tubing, now available in commercial quantities, 
is providing a logical solution to the problem. Marketed 
under the name of Summerill HYDRALUSTER, it has 


exceptionally smooth, bright and clean surface on both 


an 


interior and exterior walls. Produced by an annealing 


process that regulates the cooling cycle as meticulously 
as the heating phase, Hydraluster is highly resistant to 
oxidation, and the smooth wall finish is not conducive 


bing 


to dirt adherence. Initially clean, the tu is shipped 
fully protected by special preservatives, and it can be 
provided in individually capped lengths. The preserva- 
tives are easily removed with good grades of commercial 
solvent 


by-product of the silver-bright finish 1s 


An interesting 
the sales appeal it adds to OEM equipment. Hydraluster 
has the inherent strength and exceptionally fine working 
properties of steel, and is available at standard hydraulic 


tubing price S 





SAMPLES and SPECIFICATIONS: While supplies last, we'll 
gladly send you a sample of HYDRALUSTER. Your 
name, on company stationery, will bring specifica- 
| literature and the sample by 


tions, dae CLIT tive 


return mail 











Tubing Company Division-Columbia Steel & Shafting Co. 


District Offices: Buffalo * Chattanooga * Cleveland * Dayton 


PITTSBURGH 30, PA. 


DEPT. NO. 1-11 


Hartford * Philadelphia °* Pittsburgh * Milwavkee * Chicago 


Product Engincering August, 1956 





e What constitutes a dependable 


If the source is strong in experi- 
ence, ability and good judgment 
—like Moraine Products—it can- 
not miss being dependable. 


Moraine Products also produces Morai 
brake assemblies, master cylinders, whee 
Moraine-400 and M-100 automotive 


source of metal powder parts? 


Moraine Products has the experience gained from the 
produc tion of hundreds of millions of metal powder part 
in an infinite variety of shapes and sizes. Moraine Product 
has the engineering and metallurgical ability to design 
parts for spec ihc applications so that they can be produced 
most economically usually in one press operation. And 
finally, Moraine Products has the good judgment to 
recognize the limitations as well as the advantages of 
metal powder in each proposed application 

When we accept an assignment to make a part from 
metal powder, it is only after thorough conviction that our 
material and our process are best suited for the job the part 


will ultimately be expected to perform for the customer 


ne Power Brakes— Delco hydrau 
| cylinders, and parts Moraine fri 
engine bearings —self-lubricat 


porous metal filters—rolled bronze and bi-metal bushings 


Another General Motors Value 


) Moraine Products 


Division of General Motor Davton. Ohio 





SAVE YOURSELF TIME AND TOOL CHARGES 
with Anaconda multiple-piunger press products—in a wide choice of metals 


If vou need parts like these in quan- 
tity, The American Brass Company 
can save you time and money. 
Through its specialized experience 
—and thousands of stock tools—it 


may save tool charges, too. 
Ferrules, grommets eyelets, deep- 
lrawn cups and shells, and thou- 
ands of other intricate, close-toler- 
ence parts made from strip metal 
American 


ire everyday business 


Brass Company design engineers 


and toolmakers have earned an en 


viable reputation for cutting costs 
and performing the almost impos 


sible in design and production 


Your choice of metal: Such fabri 
cated products can be furnished in 
copper, brass, bronze, nickel silver 
nickel, iron, steel, stainless steel, and 
aluminum in a wide variety of 


finishes. 


Standard products: For a selection 
of more than 1000 eyelets of com- 


mon sizes and styles, as well as eve 


lets kept in stock for immediate 
shipment, write for Catalog BG-1 


Special products: Just send a sam- 
ple, drawing, or description, to- 
gether with the quantity you né ed, 
the metal to be used, and other per 
Address: The 
American Brass Company, Water- 
bury Brass Goods Division, Water- 


burv 20, Conn 


ANACONDA 


MULTIPLE-PLUNGER PRESS PRODUCTS 


tinent intormation 


Product Enginee 








National Cash Register Co. 


Motor insulation with MYLAR provides 


improved 


*“‘We use Du Pont ‘Mylar’ for insula- 
tion in our business-machine motors 
because of high dielectric strength 
and resistance todegradationthrough 
heat and age.”’ This is the report of 
the National Cash Register Com- 
pany, Dayton, Ohio, which uses 


DU PONT 


MYLAR 


POLYESTER FILM 


reports: 


performance, longer life 


Laminate 


ind cuff 


*‘Mylar”’ laminated to rag paper for weight and space with 


the armature slot liner and shaft in- **Mylar” have good forming 


sulator. This successful application ing characteristics for ease of appli 


of “‘Mylar’’* has effectively increased cation 


Whether 


motors or 


capacitors 


service life of the motors, especially you make ivy-dut 


in areas where high humidities have tiny you n 


created problems in insulation resist- be able to improve performance and 


ance. increase the over-all value of your 


Since “‘“Mylar”’ is the strongest of product by using “‘Mylar.”’ For mor: 


all plastic films, thinner gauges are information on this versatile filn 


possible. This makes for reduced cost, mail the coupon below 
"MYLAR is Du I 

in Canada, ’’Mylar 

E. I 

Film Dept 


du Pont de Nemours & Co. (In 


Room P 8, Nemours Bidg., Wilmingt 


Please send your booklet on motors insulated wit! 


MB-5 
Mylar” for 


Weare interested in 


Name 





Firm—__ 
Address 


>) 
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HOW USS “T-1" STEEL 
IMPROVES THESE PRODUCTS... 


Lower-Cost Dirt 


This mammoth coal stripping machine scoops out 2000 yds to scrape through shale, rock, mud, and ram into ton-and-a 
of overburden an hour, cuts the cost of stripping coal that half boulders day in and day out. In addition, it is weldable 
lies under 50 to 80 ft. of overburden. Its 22-ft. wheel carries in the field, costs less than other steels that could be used 
eight buckets, each 4 ft. wide, with lips of 214-inch USS and outlasts them. This wheel excavator was designed by 
T-1” Steel. USS “T-1” Steel has the strength and toughness United Electric Coal Companies, Chicago, for their own use 


Shucks, ha, fodder, corn 


cobs, and grains are ex 
tremely abrasive when 
sucked out of a hammer 
mill at high speed. And 
the blades of the fan that 
does the sucking must 
withstand the abrasion 
and be weldable. Myers 
Sherman Company 
Streator, Illinois, manu 
facturers of industrial 
hammermills, switched to 
USS ‘-] Steel and 
saved $7 on fabrication 
of each fan 


Heavier Loads, More Production 


Mack Welding Company, Duluth, Minnesota, has used “‘T-1” Steel to 
increase the durability and at the same time reduce the weight of its 
Orange Peel Type, Four Tine Pulpwood Grapples. With these new 
lightweight grapples, crane operators can handle increased payloads 
with present cranes. As a result, production can be increased as much 
as 40 percent 











Moloney Saves A Ton 

The size of everything had to be 
reduced on this new, smaller-than 
ever portable transformer de 
Moloney Electric Com 
Missouri 


was 


signed by 
pany, St. Louis 
ton of weight 
tank alone by 
inch USS “T-1 


Overa 
saved in the 
building it of % 

Steel instead of 
s-inch carbon The very 
high strength of this heat-treated 
alloy steel made possible this 25% 


steel 


savings in weight. The excellent 
weldability of USS “T-1” Steel 
was important, too, because this 
portable transformer is perma 
welded to the bed of a 
semi-trailer. This particular unit 
was designed for Oklahoma Gas 
& Electric Corporation. Shell was 
fabricated by Nooter Corpora 
tion, St. Louis 


nently 


HOW IT CAN HELP YOU 


USS “T-1” Steel, with its high minimum yield 
strength of 90,000 psi and its minimum tensile 
strength of 105,000 psi, can help you design o1 
build lighter-weight equipment that will last 
longer. Its unusual toughness can help you design 
or build equipment capable of taking severe impact 
and abuse at sub-zero temperatures. Its excellent 
weldability can help you cut the cost of fabricating 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


a3 
USS 
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COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


OAST-TO-COAST 


repair and main 
Its good creep rupture strength 


high strength parts, and reduce 
tenance expense 
can help you put more durability in equipment 
that operates at temperatures as high as 900 de 
grees F 

Somewhere in your operation 
*T-1” Steel can help you. Write 
United States Steel ¢ 


versatile USS 
wire, or phone 
Room 34H Pittsburgh 30, Pa 
TENNESSEE COAL & 
UNITED STATES STEEL EXPORT 


RON DIV N, FAIRFIELD, ALA 


MPANY, NEW YORK 


CONSTRUCTIONAL ALLOY STEEL 





SEE The | 


week by United State 


uy were O 


k 
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ted States Steel Hour 
s Steel. 
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New equipment, expanded departments, added technical personnel and in- 


creased productivity all help to make Long your ideal “production partner.” 


But you'll discover Long’s real plus factors in our management-engineering 
team. Its talent for creating high quality products with economical design 


and volume manufacturing advantages is your biggest profit potential. 





DOUBLE-PLATE CLUTCHES 
BOOST TORQUE CAPACITY 


Available in many sizes, Long's double-plate clutches 
with high-gripping action anticipate advancing horse 
power and torque requirements in trucks, tractors, off 
highway vehicles and industrial applications. Like Long 
single-plate clutches, these heavy-duty production 
models are individually tailored by our engineers | 


performance requirements of any size or type of vehicle 


Long-innovated clutch features that have set industry 





standards include dry discs, variable springing, high 
ventilation triangular covers, spring vibration dampers 
and cushion segments. Ask us to recommend an appl 


cation corforming to your specifications 


LONG MANUFACTURING DIVISION, BORG-WARNER CORPORATION 
12501 DeQuindre Street, Detroit 12, Michigan 
Also: Oakville, Ontario, Canada 
Export Sales: Borg-Warner International, 36 South Wabash St., Chicago 3, Illinois 


THE STANDARD OF QUALITY AND PERFORMANCE SINCE 1903 
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PROPERTY AND APPLICATION DATA 


ON THESE VERSATILE ENGINEERING MATERIALS 
“ZYTEL,” “ALATHON,” “TEFLON,” “LUCITE.” 


Moving parts made of ZYTEL’ nvlon resin 
are economical and durable 





Du Pont ALATHON 


vides long life for scrubber 


pro- 


handling hydrofluoric acid 


[THE EXCELLENT chemical resist- 
ance, high impact strength, and 
the low-temperature flexibility of 
Du Pont ALATHON 


resin make it an outstanding ma- 


polyethylene 


terial for use in many 
chemical processing equipment 

The chemical scrubber shown 
below, fabricated of DuPont ALA- 
THON polyethylene resin, 1s virtu- 
ally maintenance free. It measures 
four feet in diameter, is five feet 
high, and has a gas flow of 2500 
cfm at 144" psi. This scrubber is 
used in contact with hydrofluoric 
acid and fluorides 

ALATHON polyethylene resin 
withstands these corrosive condi- 
tions. It is light in weight, nontoxic, 
and virtually odorless and tasteless. 
Low temperatures will not affect 
the strength and flexibility of ALa- 
THON. For more information on 


this material, clip the coupon. 


Manufactured by American Agile Corpora 
tion, Cleveland, Ohio, this chemical scrub 
ber is used in contact with hydrofluoric 


acid, and fluorides 


types of 





The “888 


a new slide-film projector manufactured by the Revere Camera 


Company, Chicago, Illinois, features automatic operation. Thirty-one parts made 


of Du Pont ZYTEL nylon resin are used in the construction of this quality projector 


THIRTY-ONE parts made of Du Pont 
ZYTEL 


nylon resin are used in a 


new 35mm slide-film projector, the 


“888°, manufactured by the Re 
vere Camera Company. A new 
model Revere automatic slide pro 
jector, the “888-D”, utilizes parts of 
ZyYTEL also, and features a precon 
illumination 


ditioning chamber, 


coverage for 1144" x 14" transpa 
rencies, and coated optics through 
out. Because ZYTEL is specified, the 
intricately shaped precision parts 
are mass-produced by the injection 
Such 


parts generally require no finish 


molding process. molded 
ing. Substantial savings in produc 

tion costs result. Parts of ZYTEL are 
long wearing and durable. The low 
coefficient of friction of ZYTEL pro- 
vides smooth operation and often 


eliminates the need for lubricants 


Lseful combination 
of properties 


Because of its useful combina 
ZYTEL nylor 


resin is used for many types of me 


{ 


tion of properties, 


chanical parts—bushings and bear 


ings, gears, cams, rollers, worn 


gears, for example. Parts made of 


ZYTEL have 


ness, abrasion-resistance 


outstanding tough 
strength 
in thin sections, lightness in weight 


ZYTEI 


versatile material 


and chemical resistance 
nylon resin is a 
which design engineers find helpful 


in solving many of their problems 


(set more information 


For more information on 
how you may incorporate 
ZYTEL in your own prod 
uct, mail the coupon on the 


reverse side 
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PROPERTY AND APPLICATION DATA 


ON THESE VERSATILE ENGINEERING MATERIALS 
“ZYTEL,” “ALATHON," “TEFLON,” “LUCITE.” 


Conveyor wear strips of 
ZYTEL* nylon resin 


require no lubrication 


A COMBINATION of impact resistance, tough- 
ness, resilience, and excellent bearing char- 
acteristics makes Du Pont ZyTeL nylon resin 





an outstanding material for use in demand- 
ing mechanical applications 

The Peter Hand Brewery Company of 
Chicago has solved several difficult bottling 
problems by installing conveyor line wear 
strips made of ZyTEt 
coefficient of friction of ZyYTEL, these wear 


Because of the low 


strips are not lubricated. Wear strips made 
of ZyYTEL give smoother performance with 
reduced power requirements, effecting 
Start-up of a full line without danger of 
spilled containers. Neither steam steriliza- 
tion nor long wear has impaired the effi- 
ciency of wear strips made of ZyTe. Easily 
installed over existing conveyor ways, wear 
strips made of ZyTeLt can be used with 
chains of Zytet or metal. (“Nylite” wear 
strips manufactured by Fenco, Inc., Chicago, 
Illinois.) 

For full property and application data on 


ZyYTEL nylon resin, use the coupon 


Complex venturi valve molded of 


sparkling, durable LUCITE 


THE HEART of the automatic twin 
juice fountain is a dual venturi 
valve, developed and manufac- 
tured by The Dole Valve Company 


of Chicago. The venturi, made of 


Du Pont LUCITE, operates on wa- 
ter pressures from 15 to 125 
pounds, drawing just the right 
amount of concentrated fruit juice 
to provide the correct 3 to | mix- 
ture, blended and aerated. 

Lucite acrylic resin was selected 
for this application because of its 
moldability, and resistance to cor- 
rosion by fruit acids. Had this 
complicated valve been produced 
in metal, it would have required 
many costly machining and as- 
sembly operations. With Lucite, 
the entire unit is produced in a 
single operation, affecting a sub- 
stantial reduction in cost of pro- 
duction for this part. The trans- 
parency of LucITE makes it easy to 
keep the spout clean. 

Lucite may offer many design 


Twin juice fountain of Lucire mixes and 
dispenses fruit juices as needed. Complex 
init is injection molded in a single opera 
tion by Chicago Molded Products Corpora 
tion, Chicago, Ill., for The Dole Valve Co 


advantages in certain of your indus- 
trial applications, especially where 
visibility is important. Its trans- 
parency, strength, impact resist- 
ance and moldability make Lucitt 
suitable for rugged applications. 
Send for further property and 
application data on Lucite. See 
how Lucite can provide the an- 
swer to your next design problem. 














E. |. DUPONT DE NEMOURS & CO. (inc.) POLYCHEMICALS DEPARTMENT 
Room 108, Du Pont Building, Wilmington 98, Delaware. 

in Canada: Du Pont Company of Canada, Ltd., P. O. Box 660, Montreal, Quebec. 
Please send me more information on the Du Pont engineering materials 


checked: ([] Zyret; [[] AtatHon; [[] Terton; [[] Lucite. | om interested in 


evaluating these materials for 


NAME 

COMPANY 

STREET 

CITY 

TYPE OF BUSINESS 


POSITION 


NEED MORE 
INFORMATION? 


For complete details that will help 
you further evaluate these Du Pont 
engineering materials for use in your 
product development programs, mail 
the coupon at the left. Specific prop- 
erty and application data will be 
sent to you. 





- Now! Bruning Makes 
Tracing Cloth a Practical, 
Economical Medium for 
Everyday, Every Job Use! 


Improved All-Purpose 


No. N378 
“Whitney” Tracing Cloth 


¢ Resists Liquids and Solvents! 
Takes Pencil up to 9H Hardness! 
e Erases Easily and Cleanly! 


Se ee oe 
Two Improved Special-Purpose Cloths 
No. 370 “McKINLEY” 


Primarily designed for pencil, this 
modern cloth stands unequalled 
by any product of its type for 
durability and reproduction per- 
formance! It readily takes pencil 
hardness up to 8H. Blue or white. 


No. 375 “GUIL-TRACE” 


Exclusively designed for ink, this 
new and better cloth is unmatch- 
ed for its superb acceptance of 
ink, maximum contrast in printing, 
top reproduction speed. Blue only. 


wTeeeeweterwzennee#e eee 2 @ 


Here it is! The truly modern and wonderfully improved all-purpose 
tracing and drawing cloth that you can use profitably for every job 
in your drafting room! 

This remarkable cloth just can’t be damaged by perspiration, 
spilled drinks, or repeated use of regular drafting room solvents 
It readily accepts pencil up to 9H hardness, can also be used with ink 
Its completely clear body, high translucency, and high permanence 
assure sharp, good-looking tracings and drawings that produce fine 
prints, even after long periods of storage 

No tracing or drawing medium could be more economical or 
practical! You get good results every time—minimize the constant 
danger of damage to costly drawings. You speed draftsmen’s work, 
get faster reproduction. You can use this versatile cloth for every 
tracing and drawing job in your drafting room, simplify and save 
on purchasing, stocking, and inventory of materials 

Try this all-modern, all-purpose tracing and drawing medium 
Here is the smallest cost going into a tracing or drawing, but 
one of the most important. Send today for your free 8% x 1l-inch 
sample sheet. Blue or white 


Charles Bruning Company, iInc., Dept. 84-0 
4700 Montrose Ave., Chicage 41, Hlinois 





|_| All-purpose “Whitney” No. N378 “McKinley” No. 370 
__} “Gvil-Trace” No. 375 


Please send me my 8'2 x 11-inch trial sheet of 


Name 





America’s Leading Supplier of Engineering 
and Drafting Equipment. 


CHARLES BRUNING COMPANY, INC, 4700 MONTROSE AVE., CHICAGO 41, ILL. City Zone _. State = 


in Coneda: Charles Bruning Company (Canada) Ltd., 105 Church St., 
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Company 


Address__ 





Toronto 1, Ont. hn ee cee ae ee Gn ce eau eee ane eae aa eu eu aaw aun eam 


103 





for industrial control 15 times more reliable 


With Cypak* control you can introduce a whole new concept of 
reliability for industrial systems. Unlike the mechanical relay, 
CyYPAK has no moving parts. While twenty million open-close cycles 
is usually the maximum life of a mechanical relay, CYPAK systems 
can handle that many cycles in days, without a trace of fatigue. 
Down time due to wear, corrosion, or jamming no longer throws a 
block to expanding control] system responsibility. 

One reason for CyPAK dependability is Westinghouse Hipernik® V 
magnetic steel. In toroidal coils, this high-grade steel produces sharp 
current amplification to parallel the mechanical relay step function. 
These important magnetic characteristics are completely protected 
by sealing each CYPAK component panel in a solid plastic block. 

Look into all the new opportunities in CYPAK by calling your 
Westinghouse sales engineer today. J-01003 


*T rademark 
Write today for your free copy of The Whys and Wherefores of CypaK, Booklet 


B-6584. Westinghouse Electric Corporation, 3 Gateway Center, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. 


WATCH WESTINGHOUSE 


WHERE THE FUTURE IS ALREADY IN PRODUCTION! 


Product Engineering 





GIVE YOUR PRODUCT 


WITHOUT INCREASING COSTS 


WITH CHASE’ S-19 PROCESS BRASS STRIP 


CHASE S-19 BRASS is unique through and through! Special 
manufacturing techniques give it an exceedingly fine, uniform 


grain structure, and it has unusually high ductility. It is adaptable 


for forming or even relatively deep-drawing articles which are 
surprisingly scratch and dent resistant. They will buff or polish i h 
more easily, too. ase 
® 


It takes precise Chase quality control at the mill to produce the 
BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


superb finish, stiffness and formability of Chase S-19 brass—yet it 
costs you no more than commercial soft brass! Call in a Chase 


representative for all the facts, today! 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicag Cincinnati Cleveland Dalla Denver Detroit Grand Ra t Jiar ansa ty s Angeles 
Milwaukee Minneapolis Newark New Orleans NewYork Philadelphia Pittsburgh Providence Rochester ) $ n Fre 5 eattle Waterbury 
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A complete line of Roller Bearings. 


For every field of transportation and industry 


Job-tailored 

in a wide range 

of sizes to fit 

your specific needs 


Aircraft? Automobiles? Earth-moving 
or farm equipment? Whatever you 
make, if your product uses straight or 
tapered roller bearings, Bower can 
meet your specifications exactly. For 
dependable Bower bearings are 
virtually custom-built to the job .. . 
engineered and sized to match any 
requirement. 


Important, too, are exclusive Bower 
design features that assure long life, 
top performance, less maintenance. 
And when you specify Bower bearings 
you can always be certain of the high- 
est quality materials and workman- 
ship. These reasons, of course, are 
why Bower straight, tapered and 
journal roller bearings are used by 
leading manufacturers everywhere— 
for any application. 


Let a Bower engineer give you full 
details of the complete Bower line. 
Call him in while your product is still 
in the design stage. 








ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION FEDERAL-MOGUL-BOWER BEARINGS, IN¢ DETROIT 14, MICH. 
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Mast of 
SHELBY SEAMLESS TUBING 


(USS STAINLESS STEEL) 


provides high strength and 
corrosion resistance for coaxial antenna 


The Type 3006 Coaxial Colinear Antenna 
consisting of three half-wave vertical dipol 
arranged colinearly and operating on a fre 
quency range of 152-176 MC, is especially 
suitable for patrol car broadcasting. The 
three vertically arranged dipoles exhibit a 
gain of 5 to 6 db over a standard singk 
dipole, and produce a low angle of radiation 


with equal radiation in all direction 





This 1314-foot, 40-pound antenna is sup 
ported by a mast made of Shelby Seamles 
Tubing (USS Stainless Steel) running 
through its center. In addition to possessing 
the tensile strength to withstand 100-mil« 
per-hour winds, this stainless supporting 
mast has high corrosion resistance—will not 
flake from oxidation and cause short circuit 

In such critical applications where su 
perior strength, uniformity, dimensional a: 
curacy and corrosion resistance are needed 
Shelby Seamless Tubing of USS Staink 
Steel is consistently chosen to meet the re 
quirements. Shelby Seamless Tubing, avail 
able in a wide range of diameters, wall 
thicknesses, various shapes and steel anal 
yses, is produced to exacting standards by 
the world’s largest manufacturer of tubular 
steel products. If you wish, our enginee 
will make a study of your requirements, and 
will help you apply Shelby Seamless Steel 


lubing to your specification 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIF COAST DISTRIBUTORS UNITED STATES STEEL EXPORT MPANY, NEW YORK 


© SHELBY SEAMLESS MECHANICAL TUBING 


U ON T E D ie ma he i oe » @ @ & &@ 

















are your steam traps ready... 
for peak demand in the winter months? 


Don’t risk the possibility of equipment failure 
. even freezeups. Check your steam traps 

right now, before the first frost. 

Drain them, take them apart, make sure that 


all parts are working and free from corrosion. 


Of course, if you already use Nicholson 
steam traps, you’re in luck. They completely 
drain themselves when cold. And with just 
three parts, they’re the simplest traps 
to look after when a checkup is in order. 
But regardless of what traps you use Write, today, for your copy 


of new Bulletin 10-55—for 


at the present time, we'll be glad to help you 
detailed informatic n 


with any problem you may run into 


in getting your equipment in shape. 


r NICHOLSON OH. ICHOLS ON w/ cm wy 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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Securely sealed for low maintenance — 


TOTALLY ENCLOSED 
FAN COOLED MOTORS 


When motor maintenance goes down, production goes up. Century TEFC Motor 
protects itself from dust, grit, chemical fumes, moisture. Shaft openings at each 
end are labyrinth-sealed, and there is a precision clearance between metal 
seal and bearing bracket. 


Outside, a hose or whisk broom quickly cleans it. External fan forces jets of 
cooling air across the frame. Inside, vital motor parts are completely sealed 
off from injurious atmosphere. Factory lubrication of bearings is adequate for 
several years’ service under normal conditions; however, whenever required 
bearings may be relubricated through grease plugs. 


For full facts on your specific application, call the Century District Office or 
Authorized Distributor nearest you. 


CENTURY... building TEFC Motors for 25 years 


Pertomance-Reied TT CENTURY ELECTRIC COMPANY 


MOTORS 
1/20 to 400 H.P. 


1806 Pine Street ¢ St. Lovis 3, Missouri © Offices and Stock Points in Principal Cities 
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NEW-a complete line of 
socket screw products 


HOW NYLOK® LOCKS: 
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BEFORE ASSEMBLY. The nylon pellet projects slightly beyond male AFTER REMOVAL. "Plastic memory” of pellet has expanded impressed 
threads. When assembled, female threads will be impressed into it. Pe t threads to greater diameter than screw threads. Screw can be used 
locks effectively whether the screw is seated or not repeatedly. In use, “memory” keeps threads tightly 
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self-locking UNBRAKO 
that won't work loose 


They simplify design and | 
save production time 
UNBRAKO socket screws are now available ; 
embodying the Nylok * self-locking principle. 
Nylok provides a truly practical new solu- 
tion to the problem of making screws 
self-locking. 
An UNBRAKO screw with Nylok is a single 
self-locking unit. No auxiliary locking de- 
vices are needed. Just thread the UNBRAKO 
into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The 
tough, resilient nylon pellet forces mating 
threads together and holds tight. The screw 
will not shake loose. 


Socket head cap screws. Standard Socket shovider screws. Standard 
sizes + 6 to 1 in. sizes V4 to % in 








You save production time when you build 
products with self-locking UNBRAKOs. And 


you get greater simplicity in design with less 
bulk and weight. The number of parts you 
must assemble to achieve full locking action 
is reduced to the absolute minimum. Lock- — 
washers under screw heads are no longer 
necessary. Costly wiring of cross drilled 
heads is eliminated. So are cotter pins and 
complex multiple set screw installations. : 
Self-locking UNBRAKOs are completely re- ; 
usable. They have uniform locking and —_ 
installation torques—with no galling or seiz- ; 
ng on mating threads. They successfully 
withstand temperatures from —70° to 250° 


And, on properly seated screws, the pellet Socket pressure plugs. Standard Socket set screws. All standard point 


1 


sizes Vis to 1% in. types. Standard sizes 6 to 1 in 


acts as a liquid seal. 
Self-locking UNBRAKO socket screws come 
in a complete range of standard sizes and , 4 
materials. See your authorized industrial . 
distributor. Technical data and specifica- 
tions are detailed in Bulletin 2193. Write us 
for your copy today. Unbrako Socket Screw 
Division, STANDARD PRESSED STEEL Co., 
Jenkintown 28, Pa. 


*7.M. Reg. U.S. Pat. Off., The Nyvlok Corporation 


UNBRAKO SOCKET SCREW DIVISION 


STANDARD PRESSED STEEL CO. 


Flat head socket screws. Standard Button heed socket screws. Stand- 
JENKINTOWN PENNSYLVANIA sizes = 6 to % in ard sizes =6 to % in 
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Designed with stainless steel 


product purity 


America’s largest winery has specified stainless steel in 
new equipment, as a regular policy to replace old and 
obsolete installations known to be sources of metal pick-up. 
This user, The Roma Wine Company, finds prevention 
far better than the cure. And less costly, too! 


Resist Corrosion 
Chromium-nickel stainless steels resist attack by chemi- 
cals and atmospheres over wide ranges of concentrations, 
pressures and temperatures. 


Prevents Contamination 
The inherently hard, smooth surfaces of these austenitic 
chromium-nickel steels make poor harbors for bacteria or 
other contaminants. 


Easy to Clean 
Also, users find stainless steel equipment easy to clean and 
to keep hygienically clean as well as attractive in appear- 
ance. 
New Stainless Steel Booklet Available 

Write for a copy of “Stainless Steel in Product Design.” 
Yours for the asking . . . it tells where and how to use 
stainless, how to design for lower cost, and other ways to 
give your products an edge on competition. Write for 
it now. 


Roma Wine Company, a division of Schenley Industries, Inc., makes 
grape juice concentrate at the rate of 600 gallons per hour in the vacuum 
pans (above) of chromium-nickel stainless steel. Typical of other stainless 
equipment used for safeguarding purity of Roma products are pasteurizers, 
heat exchangers, centrifugal pumps, agitator tanks and wine coolers. All of 


austenitic chromium-nickel stainless steel. 


NCO, THE INTERNATIONAL NICKEL COMPANY, INC. 
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rom Link-Belt... NEW, precision-made 
In-Line Helical Gear Drives 


RIGIDITY of high speed shaft and 
pinion is provided by straddle 
mounting—of extreme importance 
in coping I 


with shock, reversing 
and heavy loads 


HEREVER you need dependa- 
ble speed reduction up to 118 
hp and strength and long life are 
major factors—new Link-Belt In 
Line Helical Gear Drives are specifi 
cally equipped for the job. In their 


smooth, corrosion-resistant, husky 


cast iron housing . . . hardened, preci 
sion, double or triple reduction gear 
sets accurately provide required 
speed 
Space 


problems are minimized by locating 


requirements and layout 


Product Engineering August, 


HARDENED 


GEARS are 


lern 
rately This pro- 
vides the ultimate in 


ind 


haved 


gear performance. 


OIL-TIGHT DESIGN is 
provided by one-piece, 
close-grained cast iron 
housing with effective 
ONE LOW-SPEED GEAR 
SET per drive size and 


maximum 


Oli Seals 


acCeSsIDILIty 
= all Operating parts 


simplihes maintenance 


input and output shafts in the same 


horizontal and vertical planes. De 


sign of drive permits the addition of 


integral, positive-locking backstop 
at any time 


Get the full story on these ad- 


ENCLOSED DRIVES 


vanced new drives, ra- 


tios 6.2:1 to 292:1, 

1 | GS 
16-page Book 2651. It's LINK-BELT COMPANY: Executive ces, Prudential 
Plaza, Chicago 1. To Serve lust There Are 
Link-Belt Plants, § s Offices ock Carrying 
Factory Branch Stores and Distributors in All Prin 
cipal Cities. Export Off New York Canada 
Scarbor« Toronto \ ralia, Marrickville 
N.S.W South Africa, Springs. Representatives 

Throughout the World 


available from your near- 
by Link-Belt ofhce or 
authorized stock-carry- 


ing distributor 


1] 





rwenrcan offers SYNTHETIC FELTS 


Thermal Resistance...Chemical Resistance! 








Now Available! 


DACRON* 
ORLON; 
NYLON 
ARNEL: 
ACRILAN** 
DYNEL{; 


Send today for fact sheets! 
*DuPont trademark for its polyester fiber 
TDuPont trademark for its acrylic fiber 
™*® Acrylic fiber by Chemstrond 

TtUnion Carbide's acrylic fiber 








78 GLENVILLE ROAD 


Now, American, through its 
technical research, has perfect- 
ed the mechanical interlocking 
of the man-made fibers listed 
at the left, to produce three- 
dimensional felt structures. 
These new Felts by American 
have exceptional chemical resis- 
tance with thermal stability to 
300 F. They are non-hygro- 
scopic, biologically stable and 
are available in a complet« 
range of thicknesses. Precision 


engineering assures close 


GENERAL OFFICES: 


GLENVILLE, CONN. 


ind thickness 
acterize these new Felts are 
being utilized in filtration— 
laminated plastics as rein- 
forcing material—high tem 
perature bearing 
gasketing. In fac 

are unlimited! 

American’s engineering and 
research staff is prepared to 
supply you with complete data 
and product recommendations. 
Write today! 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, Atlanta, 
Greenville, S. C., Dallas, San Francisco, Los Angeles, Portland, San Diego, Seattle, Montreal. —PLANTS 
Glenville, Conn.; Franklin, Moss.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. | —ENGINEERING AND 
RESEARCH LABORATORIES: Glenville, Conn. 
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FOR HIGH TEMPERATURE STRENGTH. This looks like 


a sieve, but actually it is a Stainless Steel plate 


punched with 25,400 holes, and it makes up the end 


plate of a chemical plant heat exchanger. After the 


tubes were inserted the exchanger was placed in high 
temperature, intensely corrosive 24-hour service. It 
was made by the Nooter Corporation, St. Louis. 


FOR CORROSION RESISTANCE. Rare Earths, Inc., 


produces such valuables as cerium, lanthanum and 
praseodymium by means of an elaborate chemical 
separation process. In the filter press, corrosion de 
stroyed carbon steel plate rods in six months. Stainless 
Steel rods were installed over six years ago, and are 
still in fine condition 








NOTHING 


can equal 


Stainless Steel 


for its combination of desirable properties 


No other design material can match Stainless Steel in its 
combination of desirable properties: corrosion resistance, 
strength and hardness, beauty, cleanability and easy fab 
rication. When seeking a source of supply, remember that 
United States Steel offers you the widest range of types, 


finishes and sizes 


FOR TAKING A BEATING. These are 8th grade students from 
Dormont, Pa 9 public schools ina domestic science ¢ lass The 
sink tops were made by Pride Mfg. Co., Pittsburgh, from USS 
Stainless Steel. Says Pride, ““These Stainless sink tops are 
ideal for school use. We've seen some 20-year-old sinks that 
still look as good as new 


ws WaREH 


USS STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS ~ BILLETS 
PIPE - TUBES - WIRE ~ SPECIAL SECTIONS 


UNITED STATES STEEL 











When the armed forces needed a positive, high- 
strength fastening device for instrument housings, 
transit cases, and storage boxes, Simmons devel- 
oped LINK-LOCK. This brand-new device doesn’t use 
springs, yet works with fingertip pressure through 
a umique mechanical arrangement: the vertical 
sliding latch is moved in and out of locking posi- 
tion by a disc rotated with a wing nut. The fastener 
is immune to low temperatures, is easy to operate 
even with arctic mittens, furnishes up to 450-lb 
pull-down pressure. Open or closed, it lies flat 


against the side of the case it fastens. 


. 


—. 
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LINK-LOCK may be the answer to your fastening problem. If your design 
involves heavy fastening pressures, watertight sealing, high strength, resistance to im- 
pact, ask about LINK-LOCK. Simmons can furnish it with special engagement-latch 
details, or for operation by bolt or screwhead instead of wing nut. Write for LINK-LOCK 
DATA SHEET today. It gives complete details and dimensions. A Simmons engineer will 
be glad to work with you on your fastening problems 


SIMMONS FASTENER CORPORATION, 1751 No. Broadway, Albany 1, New York 


QUICK-LOCK 
“ SPRING-LOCK 
| | | IONS ROTO-LOCK 

LINK-LOCK 


DUAL-LOCK 
Just OuT! 


NEW 36-PAGE CATALOG WITH APPLICATIONS FASTENERS WITH USES UNLIMITED 
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and this ten hole 


UNCH SET-UP 


WAS READY TO ROLL 
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Send for BULLETIN NO. 14G 
Ilustrated with actual job work and 
full of interesting data and sugges- 
tions that you can adopt for your shop. 
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with standard “CJ” tooling 


edt: 


td 


>: 
- 
~~ 
- 
- 
-_— 
ps 
If 
hod 


a 


a! = mechanic can make a similar set-up in a matter of 
sniaaesa m WA standardized punching units are completely self- 
contained . . . punches and dies are permanently 9. . nothing 
attached to press ram. They will always save hours . . . and often DAYS 
in set-up time. 

Rugged yy CJ units will punch holes up to 1%" diameter in material 
up to 4” thick . . . unlimited straight line, scattered and staggered, round 


or shaped ns. Die retention ane eatures rapid 
die change pol ale pasting pemmee DIE from set-up . . . provides con- 


trolled slug ejection. 
No “dead storage” the WALES WAY !: The same group of units can be 
used over and over again in other patterns. 


Get this time-saving, money-saving story. Write for fully illustrated, 
fact filled catalog. NOW! 


WALES577///// CORPORATION 


“the Wales-Way is the PLUS-PROFIT way” 
345 PAYNE AVE. — North Tonawanda, N.Y. 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. 





“What genius invested our deposits 
in 6 tone of rust?” 


_ 
Firestone 2: 


exow 


Corrosion’s just a lot of rot 


to an aggravated stockholder! 


Firestone .. 


EXON 


Who chained the Executive Vice President 
to hie desk with a lot of corroded metal? 


EXON 


Firestone 


Whats that corroded flue doing 
in the Treasurer's office? 


CHEMICAL SALES 


DIVISION - 


Firestone Plastics Co., Dept. 66K 


Alerted by Firestone, 
management is joining 
your battle against 

corrosion 


The menace of corrosion and its tragic waste have 


now been thrust 


tives on every level of management 


into the consciousness of execu- 


The sound counselling, pressed upon manage- 


ment by technical men for years, has been featured 


in a challenging series of advertisements over the 


Firestone Exon signature. It has alerted top 


management to the effect of corrosion on every job 


and function of industry 


[his campaign has made the case and eased the 


way for technical men 
known the power of PV(¢ 
are now getting the green light 


It’s entirely fitting that 


Firestone 


Technologists who have long 


to stop corrosion cold 


Exon 


resins 


should lead in publicizing the technologist’s war on 


corrosion. Firestone Exon has 


against corrosion for many years 


been 


campaigning 


This expanding line has proved itself in such 


diverse applications as self-supporting structures 


dip and spray coatings, tank liners, pipes and fittings, 


valves and paints 


Whatever corrosives you use, whatever equipment 


you must protect, drop a note to Firestone 


Pottstown, Pa 


today 


Produc { 


A Division of the Firestone Tire 


The one expense the controlier can't control 
je unchecked curresion’ 


Firestone > 
Exon 


Who tripped up the Chairman of the Board 


with @ corroded beam? 


i 
Exon 


Firestone 


Who keeps boxing in the Traffic Manager 


with corroded grates 


Firestone 
exon 


That! be *10 for the order 
and 25° for the corrosion! 


Firestone 
Exon 


ind Rubber Co 


Mngi 





How a new idea 


Brush wire, crimped (as shown) 
or straight, now produced in 
multiple strand, and furnished 
in coils or straight banks de- 
pending on wire size 


in wire 


cleaned up a brush production problem 


@ Maybe you can profit by the kind of interest and 
action applied to customers’ problems by the Worcester 
Wire Works Division of National-Standard. Take wire 


brush manufacture for example . . . 


Until recently, brush manufacturers had to cut through 
a coil of wire, then gather by hand and by guesswork 


the approximate number of wires for the type of brush 


in production. Naturally this involved a lot of cut-off 


waste, plus the wire lost through faulty guesswork. 


Now, to overcome this waste, Worcester Wire Works 


NATIONAL-STANDARD COMPANY 


has developed ways to produce and furnish wire in pri 
determined bunches (up to 400 wires per bunch) with 
exactly the right number of wires for a given brush 
Much costly loss is eliminated, more brushes are pro- 


duced per pound of wire, and production is speeded 


The point is, Worcester Wire Works people specialize 
in more than quality wire. They also specialize in the 
kind of service and exploration that time and again cuts 
costs for customers. Better check with them on your 


wire needs. You'll like the way they do business. 


* NILES, MICHIGAN 


Tire Wire, Stainless, Fabricated Braids and Tape 


ATHENIA STEEL DIVISION «+ CLIFTON, W. J. 
Flat, High Carbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION «+ DIXON, ILLINOIS 
Industria! Wire Cloth 


WAGNER LITHO MACHINERY «+ JERSEY CITY, WN. J. 
Special Machinery for Metal Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS 
Round ond Shaped Stee! Wire, Small Sizes 





Predrilled Flexibility 


The Westinghouse Reduced-Voltage Starter 


Room to grow is built right in at the factory 
with the Westinghouse Add-A-Part panel. 
When additions to systems require such 
modifications as control circuit fuses, 
auxiliary relays, or current transformers, the 
space for them is there—engineered right 
into industry's most advanced reduced- 
voltage starter. 


Other features that make this starter the 


most flexible, available today include pneuma- 
tic types AM and AMB relays for easy, stepless 
timing adjustment—adjustable resistor taps 
so you can adjust starting voltages to meet 
your requirements. 

For all the facts, call your Westinghouse 
sales engineer. Ask for DB 11-500. You'll 
see One more reason why you can be sure 


. . if it's Westinghouse. J-21930 


WATCH WESTINGHOUSE! 


WHERE B1@ THINGS ARE HAPPENING TODAY! 


P du t 





Bundy teams up with customer in designing 
more efficient compressor discharge tube 


Here’s just a sample of the help 
Bundy engineers can give you 
with your design problems 


A leading manufacturer of refrigeration 
compressors—and a long-time Bundy cus 
tomer—had this problem: an extra-sturdy 
compressor discharge tube was needed for 
ise in its new, smaller, more efficient com 
pressor. Together, Bundy» engineers and 
the manufacturer worked out the ingenious 


solution shown at right 


Bundy customers ha ym oO expect this 
teamwork when they deal with 
engineers take pride in 

problems They'll 

it the design stages 

of a new product; they'll also help you iron 
out kinks in your present tubing designs 
Either way, you benefit from their years of 


problem-solving experience 


You benefit, too, from the 

ties that make Bundyweld 

the world’s fin ma iameter tubing 

Bundyweld i he only tubing do 

walled from 

bonded = thr« 

contact. Bundyweld 

walled, yet onger; h igh thermal 

conductivity; has high bursting strength 

Bundyweld is not only the safety standard Problem: Manufacturer needed extra-stur 
of the refrigeration industry; it is used in tube for new, smaller, more efficient compressor 


95% of today’s cars, in an average of ‘ 
. Solution: Discharge tube uses double tube for extra : 


to vibration fatigue; the two separate tubes are 


20 applications each. 


For help with vour tubing design problem, Steel coil-spring sheathing muffles the noise that 


call, write, or wire us today. this part. Discharge tube is designed so that O.D 
same as O.D. of bifurcated Bundyweld end fittir 
BUNDY TUBING COMPANY on after fittings have been brazed to doul 
DETROIT 14, MICHIGAN Bundyweld end fitting 


single strip of coppe twice ao nd laterally 


coated steel. Then it nto a tube of uniform 


ZO TU Hi N G 
uM 


NOTE the exclusive Bundy- 
developed beveled edges DOUBLE-WALLED FROM A SINGLE STRIP 
which afford a smoother 

through a furna ndyweld, dout joint, absence of bead 

Copper coating walled and brozed ond less chance for any 

with steel. Re through 364 f wo 


ntoct leakage 





NEWLY DESIGNED 


Howard Induction Motor Model 2900 
Offers 18% Overall Improved Performance 


and Efficiency for Critical Applications 


MERIAM The new HOWARD 2900 motor incorporates completely redesigned magnetic 
and electric circuits with increased stator and rotor slots, 24/20 slot lamina- 


tion as against 16/14 slot lamination in the old 2900 design. The advantages 
MULTIPLE TUBE are as follows: 


_ COMMON WELL © Six pole 2900 motors in Induction, Hysteresis and Torque types are now available 
‘Sy Of particular importance is the new six pole Torque motor which operates with 
/ extreme smoothness and practically no detectable variation of stalled torque through 
<i « TYPE MANOMETER out a rotor revolution. Almost perfect linearity in the speed-torque curve has been 
achieved at speeds varying from 0-1000 RPM 
cece Ragu agen iiener Deltech ge By a8 @ The new Reluctance Synchronous 2900 motor becomes suitable for many critical 
ee ee ee eee) va ae operations (in particular, tape recorders) where only expensive Hysteresis units were 
ever required | pressure range of the test previously conceivable. Reduction of the external field permits the motor to be used 
involved without magnetic screening 
@ The new 2900 design will permit operation of motor on 3 phase, 60, 180 and 400 cycle, 
2/4/6 poles 
@ The efficiency and power factor have been improved by an average of 20%. Heat rise 
is considerably lower which resuits in a. Longer Motor Life b. Longer Bearing 
MAGNECORD Life c. Minimum lubrication trouble d. Ability to operate in higher ambients 
@ There is substantially less mechanical vibration 
TAPE @ There is less electrical and mechanical noise 


RECORDERS At request all 4 and 6 pole motors can be made reversible in motion 


Prices on the new Howard 2900 motor are moderate. Many gear ratios are 
available. Write today for complete information on MODEL 2900 and 
Model 2900 is used in several MAGNECORD high Howard Induction motors, Series and D. (¢ 


fidelity professional units. Extremely quiet opera 


other 
motors and Shaded Pole motors 
Howard's fractional h.p. motor selector chart is available on request 

1 
tion, minimum geging, minimum mechanical vi- 
bration are major points in selection 


WESTERN UNION 
RECORDER 
#5616B 


Corr 
Model 2900 motors maintain an exactly constant 
speed, are extremely quiet and dependable. Se 
lected by Western Union for their Recorder =5616B 
that transmits and receives messages ffom users 


t 


office to Western Union office 


1. “Selected’’ ball bearings permanently lubricated, sealed and shielded or sleeve bearings with 
large felt oil reservoirs with oi! return system (shown). Sleeve bearing motors provided with 
ball thrust bearing for vertical nperation 
24 slot lamination design for quiet, cool operation. Stamped from high grade electrical steel 

. Rotors dynamically balanced, skewed to give uniform torque characteristics with change of 
rotor angle 


MODEL 2900—2 pole, 4 pole, 6 pole, 8 pole, 1, 2, or3 
phase and split phase applications. 1/100to1/15h.p 
The applications shown above are just three of 


many applications now served y HOWARD 
MODEL 2900 motors 


. Windings of heavy Formvar insulated wire, impregnated and baked with top grade electrical 
varnish 
5. Internal fan for cooling 6. The case is a sturdy rigid casting 
Other Howard motors: UNIVERSAL & D.C. 1/200 to % h.p. * SHADED POLE 1/2000 to % h.p. « INDUCTION 1/1400 to % h.p. « SERVO MOTORS « GEAR M 
DEPT. PES * HOWARD INDUSTRIES, INC.+ RACINE, wis. 
SALES OFFICES: 208 S. La Salle St., Chicago 4 


942 S. La Brea Ave., Los Angeles 36 * Room 4822, Empire State Bidg., New York 1 


DIVISIONS: (EM@) ELECTRIC MOTOR CORPORATION (C&D) CYCLOHM MOTOR CORPORATION (@t») RACINE ELECTRIC PRODUCTS 
\ J 4 Se 
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‘Du Pont offers 


RESISTS 
“FREON''* 





HIGH DIELECTRIC 
STRENGTH 





RESISTS 
OILS AND 
SOLVENTS 





THERMALLY STABLE / 


new performance in a coated fabric 


Superior electrical insulation at modest cost 
from “Lecton”” acrylic resin coated glass fabrics 


Developed specifically for electrical in- 
sulation use, Du Pont “‘Lecton”’ acrylic 
resin coated glass fabrics offer superior 
performance at moderate cost. “‘Lecton’”’ 
resists solvents, oils and “‘Freon’”’ refrig- 
erants—can be used for extended periods 
up to 300° F. High humidity does not 
affect the dielectric properties of this new 
Du Pont coated fabric. 


So new it is still only in limited pro- 
duction, “‘Lecton’’ can be produced in 
single-ply materials, as tape or multiple- 
ply laminates in a wide range of thick- 
nesses. In addition to glass-fabric con- 
struction, ““Lecton’’ is made with vari- 
ous synthetic-fiber fabrics. If you need 
insulation for refrigeration applications 
or where high performance at modest 


*" Freon” i 


"Les 


cost is required, it may pay you to in 
vestigate the properties of ‘‘Lecton”’ 
acrylic resin coated fabrics. 

Fill out and mail the coupon for com- 
plete data on this new coated fabric. If 
you’rea manufacturer of electrical equip 
ment, we'll se nd you samples of single 
ply material for your evaluation. It’s 
free—mail the coupon today. 


ark / 


DU PONT INDUSTRIAL E. I. du Pont de Nemours & C: 


COATED FABRICS 


OU PONS 


BETTER THINGS FOR BETTER LIVING... 


Product Engineering August, 1956 


Fabrics Division, Dept 


Please send me a sample 


THROUGH CHEMISTRY 


PE-¢8, Wilmingto 
Please send me your bulletin on the propert 
resin coated glass fabrics 


of “‘Lecton”’ for 





NOW...A GREAT, NEW ADVANCE IN 
MEASUREMENT AND CONTROL 
OF RELATIVE HUMIDITY 


SIMPLE ¢ FAST « ACCURATE « DEPENDABLE 


HUMIDITY SENSING ELEMENT 


An entirely new principle 


completely stable over long 


periods mass produced at 


low cost. 


Composed of a specially treated plastic ma- 
terial, the E:l-Tronics Humidity Sensing Element (pat- 
ented) is onty 54" wide, 114” long, and lg”? thick. 

The resistance of the element varies as the 
logarithm of the relative humidity. The signal produced 
by the resistance change may be amplified and used to 
operate indicators, recorders, and controls. 


RAPID RESPONSE 

Reaction to humidity change is rapid, 67% of 
the change registers within 30 seconds on standard pro- 
duction elements. This reaction time can be reduced to 
lL second for special applications. 


ACCURATE OVER WIDE TEMPERATURE RANGE 

For use over a wider range than heretofore 
possible, from -5° to 80° C (23° to 176° F), the standard 
element has a repeat accuracy within 3% R.H. Long-term 
stability and maintenance of calibration under adverse 
conditions are additional features of the El-Tronies 
Humidity Sensing Element. 


MANY APPLICATIONS 

The El-Tronics Humidity Sensing Element is 
applicable to the entire field where relative humidity is 
measured or controlled. This includes humidifiers, de- 


humidifiers, dehydrators, dryers, home and industrial air 
conditioning, packaging process control, industrial, edu- 
cational, and government laboratories. 


PROVED PERFORMANCE 

The El-Tronics Humidity Sensing Element is 
the result of five years of research and intensive tests 
under a wide range of operating conditions. 


SPECIFICATIONS 
Standard Ranges, R.H.: 10-100%, 20-100%, 40-100 
10-50%, 20-50%. 10-25' 

{mbient Temperature Range: +23° to 176° 

Repeat Accuracy: Within 3% 

Reaction time, standard models: 67% of change registers 
within 30 seconds 
special models: 67% of change registers 

within | second 


1 


Dimensions: °"' wide, 14%" long, ! 


dee }? 


FOR COMPLETE INFORMATION ON QUOTATIONS ... PHONE... WIRE... OR WRITE: 


August, 1956 
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EL-TRONICS 
MEASUREMENT 


EL-TRONICS Laboratory HYGROMETER 


Complete range of 
10 to 100% RH. 
Measures to 1% R.H. 


This is a precision 3- 
scale measuring instrument 
and can be used asa second- 
ary standard. It is accurate 
within + 1% R.H. This hy- 
grometer is plugged into a 
110 volt a-c outlet to operate 
and is compensated for line 


voltage variations. MODEL 101 


SPECIFICATIONS 


Ranges: 40-100% © Graduations 


(2 
on COC ‘ ’ . 
20-50% (1 yraduations 


‘ 
» 
10-25% (1% Graduations) 


R.H. 
Power: 105-125 volts, 50-60 cycles 
Size: 8” x 10144” x 1014” 


Calibration Accuracy: \' 


Finish: Hammertone Gray 


EL-TRONICS Portable 


Lightweight... 
Accurate... 
Battery Operated 


Designed espec ially 
for humidity measurement 
work where a-c voltage may 
not be available. Under in- 
termittent use, batteries are 
good for over 200 operating 
hours. 

Range of 10-100% R.H. permits measurements 

of 10-50% R.H. in 1% graduations and of 20-100% in 2% 
graduations. 


SPECIFICATIONS 
R.H. 


Range: 10-1005 
20-L00% 
10-50% (1 


Calibration 


2 scales 
Graduations 
Graduations 
fecuracy: 2% R.UL. 

ower: Batteries 
Battery Life: 200 hours 
Size: 5” 


Intermittent) 
>. eo 
Weight: 6 pounds 


Finish: Hammertone Gray 


EL-TRONICS., INC. 


Plant: MAYFIELD, PA. JERMYN 1450 
1420 Walnut St., Philadelphia 2, Pa. 


Product Aug 
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INSTRUMENTS 
AND CONTROL OF 


FOR THE 
RELATIVE HUMIDITY 


EL-TRONICS Panel HYGROMETER 


Inexpensive ... , 


Versatile 


For panel mounting 
in industrial applications. 
Through external switches, 
any number of sensing ele- MODEL 102 
ments, remotely located, may be connected to the mete 
singly. 


SPECIFICATIONS 


Range: 20-100% (2% 
10-50% 


Calibration 


Graduations 
(1% Graduations) 


R.H. 
ower: 117 volts, 60 cycles 
Size: 34%” x 34%” 


fecuracy: 4% 


(¢ y lindrical) 


EL-TRONICS Industrial Humidity Control 
ay Ma > oe 


Manual or automatic... 
controls over full 
range 10-100% R.H. 


This is an electronic relay which 
is available in two types depending } 
upon differential. Model 201 has a 
differential of + 5% R.H. and Model 
202 has a differential of + 1% R.H. 
A standard thyratron tube “triggers” 
the relay. Contact rating is ample for electrical equipment 
rated up to }¢ h.p. 


SPECIFICATIONS 

Range: 10-100% R.H. 
Differential: Model 201 + 5% R.H. 

Model 202 +1% R.H. 
Contacts: Double Pole, Double Throw 
Current: 10 amperes 
Power: 117 volts, 50-60 eveles 
Size: 4” 


Finish: Hammertone Gray 


MODEL 201 
and MODEL 202 


x 4" x 514” 


EL-TRONICS, INC. 
Mayfield, Pennsylvania 
Please send me complete information on 


Laboratory Hygrometer 
Portable Hygrometer 

Panel Hygrometer 

Industrial Humidity Control 
Please have representative call 


NAME___ 
COMPANY 


ADDRESS 
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TRI-PAC 100 AMPERE 


100,000 amps gets a new boss— 
the Westinghouse Tri-Pac breaker 


The new Westinghouse Tri-Pac breaker is the 
smallest protective device for electrical circuits 
where 100,000 amps can be poured into faults. 
It is the most practical and economical solu- 
tion to the constantly increasing interrupting 
requirements of network systems and those 
fed by large transformers. 


Co-ordinated triple circuit protection—ther- 
mal, magnetic, and current limiting—combines 
the inherent advantages of both the molded 
case breaker and fusible current limiters. The 
breaker trip portion of the Tri-Pac handles 
overloads and moderate faults, eliminating 
fuse replacement. On higher currents, the cur- 


rent limiters in Tri-Pac trip before the breaker 
portion, insuring the prompt protection re- 
quired at high currents. 


Tri-Pac costs much, much less than large air 
current breakers of equivalent rating and pro- 


. vides more safety and convenience than 


switches combined with fusible elements. New 
Tri-Pac breakers insure positive protection 
against all system current faults—large or 
small—at a new and greater economy. 


A Westinghouse sales engineer can show you 
additional reasons why the new Tri-Pac break- 
er is your best buy for powerful circuit system 
protection. Call him, today. J-30216 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CBS TV AND RAD/O! 


Product Engineering 
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: Fastening Headquarters” "1 
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St. Charlies Road, Elgin, illinois « al Cities 
in Canada: Canada Illinois Tools Limited, Toronto, Ontario 








Crankshaft Machine Company 


uses La Salle’s 


STEEL BARS 


to replace heat-treated alloy 
© 140-150,000 PSI TENSILE 
e MACHINES 50-100% FASTER 


This $60,000 machine uses FATIGUE-PROOF for a vital part. 
The rack that actuates the loading mechanism formerly was heat- 
treated alloy and is now FATIGUE-PROOF, 

This is an automatic crankshaft turning machine that operates 
in automotive production lines. It must run dependably. The 
engine line can’t wait for machine repairs. 

The rack itself is intricate and machining it was a problem. 
FATIGUE-PROOF solved that, and it did so at no risk to the machine! 


FATIGUE-PROOF is specified in this auto- If you are produc ing parts requiring tensile strengths in the 
mated turning machine manufactured by Crank- 
shaft Machine Company, Jackson, Michigan. steel bar that has this strength without heat treating 

want to trim produc tion costs with a bar that machir 
0% to 100% faster than heat-treated 


140,000 to 150,000 p.s.i. range . . if you are interested in a 
if you 
a 


les taster (20 


faster than annealed alloys 


alloys) . . if you want to eliminate the cost and inconvenience of 


heat treating, we invite you to send us a blueprint or detailed 


description of your application or, better yet, pick up your telephone 


and call your nearest La Salle Sales Engineer. 
TEST FATIGUE-PROOF! If it appears that FATIGUE-PROOI 


can help improve the quality of your product or cut your 


NEWLY PUBLISHED! 
; production costs, your La Salle Sales Engineer will be glad to 


furnish you with a sample bar for testing in your own plant 


LA ALLE TEEL C 
1430 150th Street 
Hammond, Indiana 


Please send me your “FATIGUE-PROOF” Bulletin. 


Name 
Title 
a / STEE L co. Company 
1416 150TH STREET, HAMMOND, INDIANA Address 


Manvfacturers of America’s Most Complete Line City 
of Quality Cold-Finished Steel Bars 





Perspectives 
IN DESIGN AND DEVELOPMENT 





USER TESTIMONY In passing on the truth or lack of same of advertising claims made for 
OVER SCIENCE : ; : Mp . 

commercial products, the government is adopting a policy of accepting the 
testimony of the users of a product in preference to that of trained scien- 
tists who test it in a laboratory. Two court tests prove this point. One 
case was finally settled last November in favor of the manufacturer, after 
a three-year battle with the Federal Trade Commission and the Post Office 
Department. The second case is just starting its sojourn through the 
courts, but the first decision in its favor indicates that it will run the 


Same course. 


THE AD-X2 CASE The most publicized of the two cases concerns the battery additive 


\D-X2. The case actually dates back to 1949 when the maker of the additive, 
Jesse Ritchie, president of Pioneers, Inc., objected to one of the circulars 
periodically published by NBS stating that no additive known to Bureau 
‘materially improved battery performance or life. This included AD-X2, 
although brand names are not mentioned in such circulars. These circulars 
are issued to give general information to be used as a standard for govern- 
ment purchasing. Some private buyers get these circulars for their per- 
sonal use when making purchases. 

Ritchie demanded that his product specifically be exempted from this 
circular, but NBS refused. The National Better Business Bureau went 
along with NBS in stating that all battery additives were useless. About 
this time, 1950-1951, the FTC and the Post Office Dept. were set to bring 
fraud charges against Ritchie, and asked for further tests on AD-X2. Then 


the pressure began. 


NBS ACCUSED OF Ritchie claimed he was being unfairly treated because he was just a 
SHOWING FAVORITISM . re z 

small businessman, and that users would testify as to the merits of the 
additive. A Senate Small Business Committee took Ritchie's side in 1952, 
and had a favorable research report prepared by group at the Massachu- 
setts Institute of Technology. In 1953 the Post Office issued a fraud 
order, and one week later Secretary of Commerce Sinclair Weeks, and 
Senator Thye of the Small Business Committee had the order suspended 
Weeks accused the Bureau of refusing to run tests that would show that 
Ritchie’s additive had merit, and furthermore accused Bureau scientists 
of being in league with groups opposed to Ritchie’s additive. The resig 
nation of Allen Astin, director of NBS, followed. 

In the formal hearings that got under way in June 1953, Ritchie offered 
as his defense his own version of the popular advertising jingle, “ask the 
man who owns one.” Senator Thye chose to look at the hundreds of 
testimonials of satisfied users because he knew nothing of the techni 
calities of a laboratory test. He said to Astin, “that is where you always 
get us, because as a scientist you can get into that technical field, and we 


niin 
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custom-molded by Chicago Molded Products 


polystyrene 
bandsaw cover 
made lighter, 
stronger, at 
lower cost... 


An important feature of this new Magna 11” 

Bandsaw is its injection-molded styrene cover. 

It’s lightweight — important to the operator 

who must remove the cover to change blades 

it’s strong and sturdy. Here’s product en- 

hancement... ata saving; for it costs less than 

a die cast part. 

What's more, it eliminates painting 

during manufacture. For the 

attractive turquoise blue Magna- 

line color is in the plastic — it can't chip, 
peel, or fade — ever. 

Let Chicago Molded’s service engineers 
help re-examine your products. They may be 
able, just as they did for Magna, to suggest 
ways to make them better, and lower cost 
through the use of molded plastic parts. And 
our unbeatable facilities mean prompt, eco- 
nomical delivery of any size part you need 
in any quantity. That’s why 60% of our busi- 
ness comes from firms we've served for 15 


years or more 





If you'd like to receive news of new plastic appli 
cations and developments, send us your name and 
address. We will be glad to send you periodic 


copies of the magazine Plastics Progress 





CHICAGO MOLDED PRODUCTS CORP. 


1032 N. Kolmar Ave., Chicago 51, Illinois 
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Perspectives 


FTC REVERSES 


HOW DOES THE WATER 
CONDITIONER WORK? 


SCIENTISTS 
DO NOT KNOW 


Product Engineering 


August, 


are left in a daze. We are not sure whether we dare challenge you or not.” 

Democrats accused Weeks of using the AD-X2 incident to make their 
own political appointments in NBS, a government agency usually regarded 
as outside the realm of politics and patronage. The result was that Astin 
was reinstated, and a special 11-man committee of the National Academy 
of Sciences studied NBS and its testing methods and gave it a clean bill 
of health. It also agreed with NBS that AD-X2 was without merit. 
Again the FTC, which had suspended its investigation, stepped in and 
formally accused the makers of AD-X2 with false and misleading adver- 
tising. Extensive hearings through 1954 and 1955 ended with Ritchie 
being exonerated. 

FTC Hearing Examiner William Pack said that, “While the greater 
weight of scientific testimony is that AD-X2 is worthless, the overwhelm- 
ing weight of user testimony is that AD-X2 is useful and beneficial. 
And, that the users testifying on behalf of the additive were, after all, 


experts in their own right on lead-acid batteries.” 


Now, the FTC, formerly out to get Ritchie, has upheld the Hearing 
Examiners decision. Also, it rejected as unfounded the charges that NBS 
tests of AD-X2 were unfair and prejudiced. FTC also implied that the 
MIT tests in favor of AD-X2 were “insufficient for conclusions as to com- 
mercial utility” of the product. With the NBS testimony cancelling out 
that of MIT, the user testimony was all the more important. 


In the second case, that of the Evis Mfg. Co., manufacturers of a water 
conditioner, the FTC charged that the company misrepresented the oper- 
ation and advantages of the conditioner. But the Hearing Examiner has 
recommended dismissal of the case because he claims that the FTC lawyers 
have not proved the charges. The original charges date back to 1954. 

The water conditioner, which has been described as an oversize pipe 
coupling with an interior post integrally cast in place, is advertised as 
being made of a “specially processed metal capable of producing a catalytic 
effect on the water passing through it.” Evis claims that it will solve hard 
water problems, yet he says that the device: is not a water softener; pre- 
vents and removes scale from boilers: reduces the cost of heating water; 
eliminates harshness of water to the hands; will not require as much 
soap; and is beneficial in agricultural irrigation. 

A total of 122 witnesses testified during the hearing, 92 of whom were 
satisfied users of the product in industrial plants, lumber mills, hospitals, 
and other public buildings. Twenty-two of the witnesses were scientists 
who said that it failed to come up to the performance claimed for it. 


In summing up, the Examiner said that the device “appears to operate 
on a principal unknown to, or recognized by, present-day science, and 
that the scientists will not deny that the conditioner may operate as it 
is represented. Furthermore, we must not take the risk of interfering 
with the development of a device which may prove to be the first prac tical 
application of a scientific principal heretofore undiscovered 
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Engineered by Tinnerman... 


One-Piece SPEED CLIP 


replaces 4-part fastener, 


helps assembly and shipping ...and saves money! 


Four separate parts plus 
screw were required to 
fasten each end of the 
removable door handles 
on kitchen ranges manu- 
factured by the Caloric 
Appliance Corporation, 

Topton, Pennsylvania. 
Tinnerman fastening specialists teamed up 
with Caloric designers to eliminate3 of the parts! 
Now ... a special one-piece, multi-purpose 
Speep Cup plus screw do the same job more 
efficiently and at lower cost, and reduce small 
parts handling. Faster, easier assembly . . . fewer 
parts to buy, inventory and handle. Packed 





inside the oven for safe shipment with SPEED 
Cuips in place, the door handles are dealer- 
applied in far less time, can be easily removed 
by the housewife for cleaning. 

The resiliency of the spring steel SPEED CLIP 
prevents crazing or chipping, enables it to 
absorb varying panel thicknesses and porcelain 
enamel build-up. Changeover was made with- 
out retooling o1 redesigning door handle or 
keyhole-shape mounting holes. 

Find out now where Speep Nut brand 
fasteners belong on your assembly line. There 
are more than 8000 variations to choose from 
Call your Tinnerman representative for com- 
plete details and write for our Fastening 
Analysis Bulletin No 


22 
90D 


TINNERMAN PRODUCTS, INC. © Box 6688, Dept. 12 Cleveland 1, Ohio 


Canada: Dominion Fasteners, Limited 
Cessor;Tries 
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about NEW DEPARTURE 


BALL BEARINGS 


\ 


Q 


a 


HAY RAKE BEARINGS... 
DESIGNED FOR NEGLECT 


These (mw) Departures in hay rake tine 
bar bearings have been developed to give 
both implement manufacturer and user bear- 
ings that are easily applied. Once installed, 
they can be entirely neglected—they are 
‘built to be forgotten’’! 

New Departure hay rake bearings are de- 
signed to mount on standard machine bolts 


. or on flat-head, slotted studs like those 

Bearings are fully protected by flexible 

seal and metal slingers. Ample grease 
© 7 

supply, kept free of contaminants, elimi- studs are available from New Departure. 


nates all need for relubricating. This ‘ 
means maintenance is zero. When you specify New Departure ball bear- 


shown in the sectional view. These special 


ings for farm implements, you are assured of 
bearings of proved capacity and performance. 
Complete details sent upon request. 


Bearing bores are accurately sized to fit correctly on 
either standard machine bolts or on special studs 
shown. Bearings retained in tine bar end by simple 
snap ring. No drilling, tapping or threading required. 


BALL BEARINGS MAKE GOOD MACHINES BETTER 


NEW DEPARTURE DIVISION OF GENERAL MOTORS «+ BRISTOL, CONN. 
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HYDRAULICALLY FED POWER SPINNING MACHINES, resembling heavy duty lathes, plastically deform metal 
disks over a spinning mandrel to obtain conical and cylindrical shapes. This 40-hp “Hydrospin” machine, made by the 
Cincinnati Milling Machine Co., has tracer-controlled rollers that can reduce a } in. thick flat blank to a } in thick cone 


Advantages and limitations over 


Power 


other metal working processes , 


applications; effect on strength, 


e e 
Spinnis au hardness and fatigue of metals; 


tolerances, finishes and tool costs. 


Conical and Tubular Parts 





Head stock of 
power spinning 


machine 





Fig. | 


close for most applications (0.015 in. 
is usually the best that can be held.) 

In the power spinning process (known 
by various trade names: Hydrospin— 
The Cincinnati Milling Machine Co.; 
Floturn—The Lodge & Shipley Com- 
pany; Power Rolling—The DeLaval Sepa 
rator Company) diameter of the finished 
product is exactly the same as the diam 
eter of the original blank. The metal is 
squeezed ahead of hardened rollers which 
apply pressures up to 400,000 psi; sections 
are thinned by plastic deformation as 
illustrated in Fig. 1. Change in thickness 
is a function of the sine of the cone angle, 
the material being displaced in a hori 
zontal direction only. 

This comparatively simple process, 
which may be thought of as a combina- 
tion of spinning and cold rolling, has 
some pronounced advantages over other 
processes: 

1. Strength and hardness of finished product greatly 
increased over original blank—up to 100 per cent 

2. Fatigue resistance increased—especially in notch sensi 
tive materials. 

3. Close tolerances, comparable to the machining pro 
esses, are possible (up to +0.002 on thickness and inside 
diameters). 


metal working 


4. Surface finish is of high quality and comparable to 


finishes obtainable from surface grinding operations (6 to 
8 micro-in.). Metal is burnished rather than cut; parts 
seldom require additional finishing operations. 

5. Scrap loss almost completely eliminated. No 
terial waste is involved except when blanks are stamped or 


ma- 


machined. 

6. Small number of parts usually can be produced more 
economically than by deep drawing, forging or machining 
because of low cost tooling 
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Vig. 1—Circular blank of metal is plastically 
deformed in a horizontal direction by rollers 
moving parallel to mandrel and exerting 
pressures up to 400,000 psi. Relationship of 
blank thickness ¢ to finished cone thickness ¢ 
is given by the equation 4; =t sin a. Maxi- 
mum diameter of cone will be equal to di- 
ameter of blank 





Fig. 2—Cones of varying wall thickness re 
quire use of pre-formed blanks. Details A 
and B show computations for obtaining thick 
ness of cone wall at various sections 


Large number of parts produced more economically 

than by deep drawing if product involves complex contours 

8. Flaws in material show up during power spinning; 
process acts as its own inspector. 

9. Welded joints are improved by plastic deformation 
during spinning; joints are less noticeable. 

10. High-alloy metals difficult to machine offer no prob 
lem in power spinning On the contrary, 
that high-alloy 
of fine 


there are indica- 


tions metals are easier to power spin 


because grain structure 

Main limitations of the power spinning process are 

1. Shapes are confined to cones or hollow cylinders. 
However, even within this limitation, parts can have con- 
siderable complexity, such as reentrant contours, venturi 
forms and walls with varying thickness 

2. Reduction in ductility or elongation of the 
after 
incTeast In 


metal 


power spinning. This is to be expected because of 


hardness but is not a serious limitation for 
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ged 


Fig. 3—Turbine shaft originally forged 
and then machined to 19 x 31 in. di 
mensions. Machining of thin tapere 

walls was difficult and resulted in muct 
material waste. Forging and machi 

ing now reduced to 19 x 11 in. dimes 
sions and power spun in two passes 

final dimensions using two 

No heat treating necessary betweer 
passes; strength of forging and qualit 


of surface finish increased by spinni 


++ ; 


Not competitive with deep drawing for long pro 


duction runs ex t wl nt 


heric or ell 


Straight wall cones 


iximum thickn 
ind material beings 
thick, and 
have been 
Small 
pinning 
er cent 
the “‘sine 
thickne 


T¢ quire use 


»¢ formed 

power spinning 
i 

useful in obtain 

part, 

blank in | p 


because of si 


For cone 


Fig. 4—Machined blank made from 


shorter forging to reduce scrap loss 


Blank is the 


thickness anc 


nm power spun to desire 


1 cone angle. Cup-shape« 


blank must be used for cone angles les 


Fig. 5—Cut-away 
wall variations to 
f 


r threading of 


ire obtained by 


rollers with tracer 


ivoid exceeding a 


hickness 


' 
of cone with annular 
allow 

tasteners 





bottom of a stainless steel centrifuge bowl, 


1 tubular shaft after spinning 


hows the 
drilled and welded to 
Curvilinear shapes such as the housing cover in Fig 
\) can be power spun with either a gradual thinning wall, 
B), or with 


using tapered blanks 


is computed in 1 constant wall thickness, by 
In both cases, tracer control governed 
by templates is needed to synchronize the vertical and 
horizontal roller feeds 

Necked or venturi-shaped parts can be produced by 


using split mandrels connected together at the smallest 


neck 


spinning to permit removal of the part 


diameter. ‘The mandrels are separated after power 
The nozzle in Fig 
5 mounted on a split mandrel, required five passes before 
reduction to final dimensions 

Hemispheric or elliptical shapes of constant thickness 
spun DV 
7 so that the “sine law” applies 


can be power using preforme 1 blanks, as shown 
Another method, 


making use of ordinary flat blanks, is still in the develop 


in Fig 
ment stage. Wall thickness is reduced over 50 per cent 
in this new method so as to exceed the elastic limit of the 
hold to the 
lhe mandrel and tracer template are 


material and cause it to mandrel diameter 
without springback 
to the 


thickness 


made same shape and adjusted to the required wall 
Rollers are fed in the opposite direction, toward 
the tail stock, and the sine law does not apply. Maximum 
reduction in wall thickness is 90 per cent 

Some applications of hemispheric or elliptical shapes are: 


disks and 


hydraulic acc 


harrow truck wheels (because of increased 


trength 


lube spinning offers advantages in 


umulators and washing machines 


obtaining both a high burnished fin 
mn wall thick 


I'ypical clos¢ 


h and close tolerances 
ness and inside diameter 


tolerance is U.UU5s In ma 13 in 


from inexpensive rolled and welded mng 


9. For some materials seamless tubing 


welded rings. ‘Two methods are used: f 


ning—in which the tube is squeezed ahx 
reverse tube spinning in which the tube is ex 
the rolls in opposite direction from which the 
xivancing 
In the more ductile steels, wall thickness of tubes ha 


been reduced up to 90 per cent by using two or mo 


rolls. Variations in wall 


using tracer control or by resetting the rolls 


passes of the thickness ar Pp 
sible by fo 
different clearances from the mandrel. In addition, tub 
rolled by ( ing th roll slid 


with slight tapers can be 


it an angle with the mandrel 


Increase in Strength and Hardness 


] 9 
Effect of power spinning on yhysical properties 


| 
is similar to changes resulting from cold rolling 


will 


; 
gated in the direction Cheoretically, | 

carried almost to the point of complet 
comes fully ha 


5 per cent are within the 


structure of a power spun metal, show 


of spinning 
spinning can be 


metal be 


crystal deformation where the 
Reduction 
realm of possibility but a limit of 

established by most 


plications 


in thickness up to 


the industry for 


vield strength, hardne 


plotted against red 


r +] 
Variations in tensile strength, 


ind ductility (elongation) can be 


Fig. Curvilinear shapes 
such as housing cover in (A) 
his can be spun with a 
for produc gradual thinning wall, as 
shown in (B). Details A and 
B show computations for de- 
termining thickness at vari 


nside diameter; typical finish on in 
| 


de diameter is 6 to 8 micro-in power 


nakes tubc spinning ide 
ing hydraulic cylinders 


lubes are power spun to length 


ous sections 


Fig. 6—Centrifuge bowl made of stainless 
steel type 302 is drilled and welded to tubular 
shaft after power spinning. This avoids com 
plicated configurations in the blank 


Note that the weld is hardly discernible 


piece 
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Fig. 8—Nozzle with venturi sec 
tion requires split mandrel to re 
move part after power spinning 
Initial blank made of welded 
1130 steel tube 16 in. total 
height. Four passes required to 
neck down from 9.5 in. to 3.25 
in. Stress relieving of blank not 
required between passes 


> 


Fig. 9—Flash-welded ring 13 in 
ID. by 10 in. long is power 
spun to a 58 in. long tube. Mate 
rial: 4130 steel. Wall thickness 
before spinning: { in.; after 
spinning: 0.065+0.003 in. thick 
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20 30 40 60 
Reduction in thickness, per cent 


Fig. 10—Change in mechanical properties of Muntz 
metal as a function of per cent reduction of thickness 


tion in thickness; Fig. 10 shows a typical reduction curve face hardness 


for Muntz metal. Note that at 70 per cent reduction the fatigue strength of 
tensile strength increased approximately 100 per cent, su led, rough-ma 
face hardness 120 per d yield strength (apparent 

elastic limit) 180 per nt increases are accom 


panied by a drop in elongation which can _ be partialh Table I—Mechanical Properties of 28 Aluminum 


I 


recovered by heat treating after power spinning. It may b« Before and After Power Spinning 


back on the Cc 


necessary, however, to put heat-treated parts ne angle, 30 deg . in reduced 
mandrel and lightly power spin to remove possible warpag« —_— 

Approximate changes in physical properties of 2S alumi- Hardness, R 
num, SAE 1030 and 4130 steel, and 302 stainless steel are 


: Sample Strength Elongation 
given in Tables I and II. Because data are not available as 


psi per cent 
to the exact number Col ions of the tests, the figure 
should be used as nl} 
Most hard-to-work m« h as the 300 and 400 Before Spinning 18,000 
tainless steels ! I 5 2S. Hlavnes Mult After Spinning 23.00 


Tet no ditt iit 





yid-1 ng | t hardness w 
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fetime edi x | vcles 

itface layer—the highest hardness corresponding t 


strength. S thn 
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litanium Alloys” papet 
1955 ASME Annual Meeting 
ssentially a cold rol 
that the fatigue strength of p 
bstantially | 


increased 


sensitivity of a metal in fatigu ie 
tion. (For a complete report see, “‘] 
mn the Fatigue Strength of 
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this study indicat 


metals should b 
Tolerances and Finish 
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cancentricity 


Table Il 


Mechanical Properties of Steel Before 
and After Power Spinning 





Rockwell 
Hardness 


Yield Tensile 
Strength Strengt 
psi ps 


1030 Steel 
Before Spinning 2 35,000 70,000 
After Spinning C-2 000 85 ,000 


4130 Steel 
Before Spinning 000 000 
After Spinning : 000 000 


302 Stainless 
Before Spinning , 000 000 
After Spinning . ,000 000 
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THIS 


equipment is 


POTENTIOMETER tor 
a typical example of extreme 
miniaturization. It has a circular resistance 
element, a geometrically accurate housing, 
and a contact brush which is centered in the 
housing and precisely positioned on the shaft 
Torque requirements may be low so it can be 
driven by diaphragms sensitive to altitude 


variations. Contact pressures must maintain 


circuit continuity at high altitude under 


severe conditions of temperature, vibration 


and acceleration 


Mechanical Problems 


MINIATURIZING 


Potentiometers 


Typical design suggestions for precision contacts, 


EDWIN W. DREWITZ 
Design Engineer, 
DeJur Amsco Corporation 


DESIGN PROBLEMS involved in miniaturizing components 
such as potentiometers are associated with contact design, 
terminal connections, insulation, bearings, and seals. De 
creased size makes tolerances proportionately tighter; new 
fields of use impose 
With less space available to package parts, new 


greater acceleration and vibration 


forces 
lesig he st be devel l 
design approacnes mu e€ deveiopec 


choice of material 


CONTACTS. 


Contact design and 
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insulating and fastening parts, and bearing components. 


me of the primary considerations in designing any electri 
ind getting sufhcient contact 


hurdles in 


mechanical component, 


pressure in limited space is one of the first 
miniaturization. 
of contact is shown at (A) in Fig. 1. N 


orrosive cold worked wire is used as a dual spring contact 
Wire is a high gold content 


One type 


to wipe a rotating slip ring 
illoy of 0.005 in. dia. or 


may e led d ti through n 


maller. This one-piece contact 


insulating housing 


14] 





Wire contoct /nsuloted Twisted spring wire Contoct spring Sleeve 
slip ring, / j / 


\ 





--Topped 
hole 
Contoct wire crossed 
for mechanicol lock-——- 


Insuloting - Terminal! 

secured 

Aluminum 
end plote 


with nut 


eek 
Terminal beaten 


Contoct lug housing 


Insuloting Va 4 
housing-- \ } 
Auxiliary 
Aluminum ® brocket 
Z housing —— 


Sea 








Spring 
Troll roove— small contact 
~~? | contact a re “Multiple contoct 


(D) springs 


Fig. 1—(A) Typical arrangement of wire contact spring and ro 
tating slip ring with housing of insulating material. (B) Spring 
tension may be calibrated by twisting contact wires. (C) Cali 
bration with a thin walled sleeve that varies spring length. (D) 
Trolley grooved slip rings prevent axial contact motion from 
action of acceleration or vibration forces. (E) For metal hous 
ing, auxiliary brackets are mounted on internal insulating liner 
(F) Multiple spring wires form a rotating wiping contact 


ontact lug pla 
screw holds th 

function of wire 
ring 


Pressure may b« vy twisting the prin 


(B) or by varying the spring length with thin walled multiple-brush ro g contacts. wil welded 


t 


sleeves as in (C€ 1 soldered small cket and formed to required 
An auxiliary br icket mounted on the internal insulation rvatur r nes ( t : forming 1s done with il] 
is required for metallic housing This arrangement is omp n iounted on the shaft. with the shaft 


; 


ndicated in (1 Ihe wire is crossed to make a rigid con , ¢ in th ' y fixtur Thi 
nection to the bracket and twisting would be used to 

idjust contact pressure. An external, turret type terminal 

is fastened to the bracket with a nut IE RMINAL CONNECTIONS 


Dual springs will maintain contact 
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sulating mater ‘ n led inside metal 
duction or built up 


ssemblies car r ‘ rs quantuties 


i ii 
Fig. 2—(A) Lead wires may be set in grooves for pres , ' : a , 
sure contact with resistance element. (B) Turret terminals ; ‘ ‘ ninal a 
act as contacts and fasteners for flat resistance element i ‘ ul ‘ ntact 1 pf US 
(C) Tabs folded through slots are a mechanical lock f 


cemented over travel termination tabs 


1 | 
ut and lockwasher 


mainta 
lement 


aesit 


itors, speci il fixt 


tap welding 
pressure contac 
If pressure 


installed as sh 
it the desired 

the resistance element ind term 
wire will press against nsulating ma 


I his Trak 
houldet 


contact wire 
either pressed 
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Compression spring 


Adjustable collars 














Housing 
bose 





Adjustable 
collar held 
by set screw 


























Fig. 4—(A) Compression spring holds outer races against 
retaining rings; shaft is light push fit in inner races. (B) 
Placing bearings in cover and base of housing gives max 
imum shaft stability. (C) Flanged bearings can be held 
against shoulders by collars and contact arms. 


bosses, and terminal posts shown at (A) in Fig For 
small quantities, the required insulation can be built up 
with fabricated tubes, washers or strips as shown in (B 
with satisfactory results 

Components must often be dipped or otherwise coated 
to inhibit fungus growth, and the applied material often 
changes critical mating dimensions. Selection of XXX-P 
grade laminated phenolics for fabricated flat parts and 
XX-10 grade for tubular parts makes coating unnecessary 
Nylon base materials are recommended where extrem« 
strength and toughness are required; they also do not 
require coating. Molding materials such as mineral filled 
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resistant properties and 
indicated at (A); 
dimensional 


lamines have similar fungus 
may be used with the method 


BM17748 Bakelite can be 
tability 


grade 


used for greater 


BEARINGS. Axial or radial shaft motion moves brushes 
relative to windings, causing erratic variations in electrical 
characteristics. This is prevented by rigidly supportng 
miniature shafts on ball bearings 
There are 
with 
] + 


ie rly Wal used a 


many ways to support potentiometer shafts 


miniature ball bearings but two radial bearings are 


each end. The method of remov 


ing internal play in radial bearings depends on housing 


design and available Inner and outer races are 


ilways individually restrained to prevent motion, but not 


space 
enough to increase 
loading. Fig. + (A 


while a spring spaces the bearings 


friction torque by excessive pre 
races held by retaining 


Sh ift is 


shows outer 
rings 
tioned by a 

Che plan used at (B 


pos! 
light push fit in the inner races 

gives maximum shaft stability by 
placing bearings in the cover and base of the housing 
Outer races are a light press fit against counterbored 
Adjustable collars held by set screws preload 
the inner races to prevent radial bearing play 


Method (C 


or external drive cranks are required. Flanged bearings set 


shoulders 


in Fig. 4 is recommended when internal 
wainst counterbored shoulders in the housing and inner 
races are preloaded by a coupling, drive arm or collar 
The ivailable 
many sizes with various load and torque ratings. Standard 
O.D. for 0.025 in. dia 


bearings illustrated are commercially in 


units are available with l in 


limited mount 


hafts. Si pel ht bear ng ire made for 


Ing spa ¢ 
+h, 


Low starting running t obtained wi 


Traues ire 
separator bearings because the 


Load capacity is also 


radial retainer 
have fewer rolling elements reduced 


Spring separator units are useful for oscillating motion 
where low starting torque and a damping effect are essen 


tial. Almost all 
built-in dirt shields. 


sizes and types may be specified with 


| ig 5 A 
the edge is 
shaft it the 


seal is shown in 
holds 


rm a retaincr ron the 


SEALS. Use of an “0” 


] 
1 sleeve bearing 


ring 
recess cut in the ring 
then spun 


' 
ring position gives added 


g | g 
torque introduced th« 
to hold shaft 


“O” Ring under 
compression 








Fig. s—An “O” ring set in a 
sleeve bearing makes a sim- 
ple seal 


Bronze sieeve 
bearing 
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Fast Acting 


Magnetic Clutch 


R. E. TOMPKINS and R. F. EDGAR 


G ral Engineering Laboratory 
Klectric Con 


les, with 
rcle Core 
mpound 


then gro 














DESIGN FEATURES 


Packaging Machine 


Fills 1050 Cans Per Minute 


\ large diameter can-path and tilted can guide rails allow this machine to fill more cans 
per min than the previous design at the same filling speed per can. The unit also has a 
no-can, no-fill mechanism, an electric brake and an automatic lubrication system. It 


was designed under the direction of Joseph Stigler at the Pfaudler Co., Rochester, N. a 


Fill adjustment screw 
Filler bow! \ ™ Feet station 


ROTARY PISTON FILLING MA porns Tr, 

CHINES package \ us or semi-solid yi 
roducts and are driven mechanically by he 

the closing machine, which seals the filled J > 
ims, to keep the unit nchronized. Can 


. | ] t Can feed screw 
mee (under hood) 


i hk ( 
: 3 pie 


Stor wheel 
ff 


feed along a screw to a star wheel which 


positions them in micarta chucks on the Com ~~ 2 a ee ioe joes = 
filling table. These chucks rotate with th trock -_ ee a a a is 
filling stations and discharge filled can ~ 2 re a ~*~ = 


‘ tht-line tal + 
1 Straight-line ike-of onvevol a 
, : ~ i —- = a é 
Previous design used 21 stations and ; a » 


—— 

filled about 61 ins per min New | . \ 

iachine has a larger diameter bowl and ll ,' a icorta 
in path to increase output by using 35 } - od ¥ , a 3 chuck 

filling stations his holds constant the ‘ 


peed at which in is filled but re ~ 
quires tilting n gu ils to prevent i 
pilling from gul eleration of th , 

: 


product 


Adjusting screw 
/nput shaft CONSTRUCTION of ad 


n input shaft. Pillow 


base by 4 cap screv 
: poooouooy r illow axial = tion 
| eed ; 

} | n a gib machined in tl 

, ? Adjustment of backlash | 


Cop screws ‘Mochine bose i on sliding | 

















lan 
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IN NEW PRODUCTS 


Lock nut 


Turret hub 
- 
urre?t drive shoft 


Ball thrust be rin 
Oil seal , —- 


Ring geor 


aa 


ZA 
- a 


c Sleeve Collor 


i 

















Adjustob/e ring 
Oil pune J bea 9 


Electric brake 


c 
| 





POWER FOR ALL DRIVEN ELEMENTS is taken from a 
tle inp haft in t a Th ist iron base and cover ar 
assembled before bearing housi ire bored for vertical shaft of 
the filling turret nput sl rotates below 300 rpm, bronz Machine bese 
bushings are used bearing points except the filling t 
t; turret is supported on I ill bearing. The bevel gea 

inted on a splined section of 
illy to remove backlash; a 
icklash in star-wheel dri 


v is driven from the star 











_-- Upper bushing 


Feed screw shoft 





Pipe nipple 








~ Lower bushing 





OIL IS PUMPED to top bushing of star-wheel drive and flows through to bevel 


gear that drives feed screw shaft. A pipe nipple sets oil level to immerse screw 
haft pinion and supply oil to k bushing. A similar chamber holds oil level 


lubricate ball thrust bearing a1 pper bushing of filling turret driv 
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PRODUCT DESIGNS Packaging Machine (continued) 


> 


ARRANGEMENT OF BOWL and typical filling station 
f the rotating turret during intake stroke of the piston. A 
roller attached to each piston rides between two cam 
tracks which raise and ver it as turret rotates. Trip 
ams position the val in sequence to fill and discharge 
The plug val ire held in place | 
fing Piston stroke is changed 
which sets cam track for maximum rise 
haped bowl bottom facilitates cleaning 
ire easily removed 


vlinders y a spring 
ided retaining by fi 
idjustment screw 


n vlinder Dom 








3 points. Th 


PISTON CAM TRACK is supported at 


supports the high 


filling adjustment end and twe 

pivots support the low end. These pivots are mounted on 

tl ixis is tangent to lower end of th 
hanging low point of piston trav 

r fill adjustment screw. Rollers contact lower 


r track during discharge 





xtension bars so 


rack. This 





resettin 
track during ind upp 








- 


FEED SsUKREW spaces caus aud syuchiunizes their uwetvion 
vith star-wheel rotation (rea 


laced beneath the feed table t 


piped from a header 
ts not lubricated by 


Filling stat i tainless stec 


Detiecting ; Roller path 
UY /ecTri | 
link <—-+—-— 

[ al 

L - = d 


NO-CAN, NO-FILL MECHANISM in normal operat 
ing position. As turret rotates, valve cam rollers enter 
from right’ side and are deflected downward to open 
position. When finger on table senses empty chuck 
it energizes air cylinder which rotates link (A) clock 
wise to lift deflecting link from roller path. Valve of 
filling station without can stays closed until chuck 


ceives can on next cycle 
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While pistums and valve piugs 


As t ans start around tl 


neno fir 
i 5 i i 


\ 


Valve roller 


ONLY 4 WEARING 


PARTS d 
trip cam, pis m roller ] 
he trip 


; 


Vaive roller and vaive 


made 


taining hnget 


am and valve roller are of hardened nitrolov. The 
is machined laminated phenolic plastic, 


retaining finger has a micarta wear pad 


m roller and t 





PRODUCT DESIGNS 


_— Cylinder for 


Excessive strains imposed on structural members 
by unequal load distribution are eliminated by the 
automatic leveling system installed on large sttipping 
shovels manufactured by Marion Power Shovel Com- 
pany. Four separate crawler units are fitted with 
pistons that enter hydraulic cylinders in the lower 
frame, one at each corner. Oil is forced into the 
cylinders at high pressure to support the weight of the 
entire superstructure. By controlling the flow of oil 
into and out of the various cylinders the main deck can 


150 


leveling 


STRIPPING SHOVE! 


Hydraulic 
Leveling 


be leveled in any desired position within the limits 
of cylinder travel. 

When traveling, load is equalized by leaving the 
rear two cylinders locked and interconnecting the two 
front cylinders. Three point support (the rear two 
crawlers plus the mean of the front two crawlers) limits 
frame stresses when traveling over rough terrain. 

When standing, diagonally opposed cylinders are 
automatically levelled by pumping oil into low cylinder 
and metering same volume from opposite member. 
August, 1956 
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PRODUCT DESIGNS 


Hydraulic Leveling (continued) 


PENDULUMS CONTROL solenoid operated valves 
ind pump dri y motor when frame is « f level 
Chey swing in gonal planes, left front 
right front—left rear, and control flow of oil into the 


th ear and 


] cylinder and out of the high cylinder of each pair 
Microswitches actuate a motor starting switch ana 


solenoid operated valves 
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Equolizer 
volve NC 


Relief volves 


open for normol operation 

osed for normal operation 

nes from solenoid operoted volves 
sake of clority 


500 gallon 
fr 
4 


anders -A-8B-C-O 

volve ~solenoid operoted 

open valve ( oting electric vo 
Leveling Normally cic Owering manually 
Lowering Normally clos raising monually 
Raising valves~ solenoid operoted Normally closed valve 
Metering valves Normally open valve é r isolating equalizer 

sive 


vo 


d operated 
leveling manually 


Check valves 





Electrical control cabinet 





Operators control station 








lirect 
air ‘ 


Cll IT DIAGRAM with flow 
tion. Pendulum swi 
Oil pump AB is 
motor. Simultaneous 
has one solenoid energized, ck 
A and solenoid valve 8A (normally , , 
w from the pump is for ed_ int y ch | real lind 
t nt cylinders i 


metered from cylinder A through ins fi 
The metering valve is adjustable rmi int fect ng a single point 
from the high cylinder at the same ppo! t ut which they 
nped into the opposite low cylind 


eT 
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PRODUCT DESIGNS 


By mounting the engine on a lowered sub- 
frame forward of the front wheels, the Truck 
& Coach Div. of General Motors produced a 


B HE - R ll 72 passenger school bus with a 209 in. wheel- 
us ngine O S base. Removing engine for servicing makes 
possible a full length coach body with forward 
control. Designed under the direction of 


° William J. Craig, ‘Truck Special Equipment 
Out for Repair Engineer, the unit has a 160 hp engine, hydra- 


matic transmission, and a two speed rear axle. 





ENGINE, RADIATOR and tran 


sion a4 


d as one unit 
Six cylinder engine has 4 in. bore 
4 in. stroke, 7.5 to compression 
ratio and develops 160 gross hp at 


3800 rpm. A 50 amp generator 
powers the 12 volt electrical sys 
tem and charges the 205 amp-hr 
battery. Sub-frame is test stand for 
performance. checks or jig for dis- 
assembly and rep 


a 


OVERALL LENGTH OF CHAS- 
SIS is about 376 in. with the rear 
half tapered to lower body on reat 
axle. It is constructed of straight 
channels and requires no special 
dies. Wheel base is altered to 
user’s specs by repositioning front 
axle and cutting off channels. Pla 
ing engine and driver forward of 
front wheels keeps weight distribu 
tion approximately equal on both 
axles with bus loaded or empty 
This reduces pitching on uneven 
roads and makes unit easier to steer 

The bus is designed around ex 
isting proven components for d 
pendability and low cost. It uses a 
standard GMC truck engine and 
hydramatic transmission with two 
speed electrically-shifted Timken 
rear axle. The one-piece trussed 
body has no joints subject to failure 
from continued flexing 
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« 


SUB-FRAMI SUPPORTS EN 
GINE 6 in. lower than vent 
rHorizontal : 
mounting 
pod 


Vertica/ 
Mounting 
pod 








Chassis 
front 
channe/ 





Horizontal 
mounting 
pods 


Sub frame 


FRONT CHANNEL OF CHAS.- 
SIS is removable so engine in 
slide forward. Drive shaft ible 
harness, control linkage, and fuel 
and vacuum lines are held clear of 
} 


engine assembly when disconnected 


Bolts of front pads are removed 


with dolly beneath frame and roll 


ers at rear drop on chassis when 
ear pad bolts are taken out 
Front axle is reverse Elliott de 
sign with 77 in. track that makes 
possible a 39 ft turning radius 
Springs and steering mechanism are 
itside of chassis to avoid interfer 


nce with sub-frame. 
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Tracing 
vo/lve 
unit 


OV 


Pump unit 


Contro/ 
pone ~ 


A 


THIS MACHINE MILLS 
3-dimensional master patt 


to defi 
stylus. Previous design used one 


and table in respons¢ 
ontrolled knee motion only; table traverse speec 
New tracing valve giv 
controlling both drives 

feed speed on all 

draulic system is powered by a motor 

Not 


was set manually 


matic action by 


onstant cutting 
1k 


sump mounted inside the oil tat 
I 


‘ 


behind pumping uni 


> 


SWIVEL HEAD SPINDLE 
bevel gears and supported on tapered roller bearings; 
As head turns 
method was 


is driven by spiral 


both gears have dual thrust bearings 
through 180 deg angle, a 
selected that works in all positions 

Gear and bearings on horizontal shaft run in a 
small reservoir and transfer oil to the gear the 
vertical shaft. Agitation makes mist which lubricates 
thrust bearings on vertical shaft 


lubrication 


on 


lop spindle roller 
bearing is also lubricated by oil from large gear which 
drains down spindle to lower bearing and reservoir 

At speeds over 1800 rpm, the lower roller bearing 
pumps oil back to upper bearing through a port 


156 


Tracer Valve 


Controls 


cooler ~ 


— 


Milling Machine 


=~, 


One stylus moves two valves to control verti- 
cal and horizontal traverse of a profile milling 
machine developed by Hayes Engineers, Ltd., 
Leeds, England. Oil temperature is held con- 
stant and traverse speed varied with cutting 


angle for uniform surface cutting feed. 


(Bevel geors 


Thrust _ 
bearings Thrust 


{ bearings 


Topered 
roller 
bearing~__ 


=-----e 


Spindle -----iA-4 


“Upper oil 
reservoir 


Drilled port — 























Topered 
roller 
bearing --~ 


Some of the oi 


ind is recirculated 


drilled in quill ] returns to horizon 


shaft 


verflows lower reservoir and drains down spindle; 


tal reservoll Excess oil 
oil is added through hol 
stem filled to proper level 


\ spinner in the lower reservoir flings the oil back 


in top of head to keep 


into the bearing to produce constant recirculation 
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Trocer 
pressure 


Cross feed 


sacrement. ' a 
: 


Pema 
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Feed from 
pump unit 


Exhaust to 
pump unit 





~ Metering 
vo/ve 


Feed from 


pump unit 


Universal 
Stylus 
mounting 








Chuck for stylus 


HYDROTRACER UNIT 


; 


d 


travers motions 


D 
} 


« 


ws 


HY 
Ma 


O : : 
a) Node | 3 peed ist 


rated valve to reve 


pe 
lide 
by a 
set 
from 


Table drive bypass 
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at control 


Anee operating 
y der 


Toble troverse 
laa far 


Metering valve 


Exhoust to 
fonk 


A 


contains the 
positioned by 
held in ball mount 
and exerts less than | |! 
I Deflect 


horizontal cut 
and drives 


+5 deg slope of ball 


where vlus con ts 


twe 


loade d 
tvlus deflection 
allow 


pring 
t - 


ontrol 
Stvh 


ius 1S 


valves 


3-axis motion 


» on master during 


in, stops traverse 


to valves SO any 
flection de rs¢ speed and increases 


vertical knee speed. Setting 
for equal maximum speeds for 


per metering 
knee and 


fee d 


tant cutting 
- 


ed on 


DRAULIC 
ped On 


1 which 


MANUAL CONTROLS ar 
panel in front of the machin 


operator can reach all control ad 


nents Adjustable stops actuate a serv 


rse table 
cut. Cros 


and move cross 
after each 


fluid motor 


traverse is driven 


with direction and speed pre 
panel; 
000s to | 25 


increments are variabk 


in 





PRODUCT DESIGNS 


Temperature 
contro/s — 


Loading beam 


Hot Upper 


furnace 
section 


Hardness 


Tester 


Accurate specimen alignment, 
light indentor loads, and a con- 
trolled atmosphere furnace deter- 
mine the hardness of film cross- 
sections 0.0005 in. wide at 1200 
deg F. ‘The instrument positions 
indentations at high temperatures 
with room temperature accuracy. 
This hot-hardness tester was de- 
veloped under the direction of G. 
Warren Webb at Comstock and 
Wescott of Cambridge, Mass. for 
the Watertown Arsenal. 





Fluid Seals 


Packing-Less Pump 


To avoid packing maintenance and obtain higher 
pumping speeds, the La Bour Co., Elkhart, Ind., 
uses a rotating hydraulic seal in their vertical cen- 
trifugal pumps. 


HYDRAULIC SEAL is integral with impeller which is only 
rotating part. Fluid leaks into seal chamber and is held in 
position by centrifugal force. Drive shaft enters suction side 
ot pump so il only works against atmospheri pressure under 
suction lift conditions and is never subjected to discharge pres 
sure. With no close tolerance seals, operating speeds can be 
higher and power used to form seal is less than that consumed 


by friction in comparabk stuffing box 
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_ 


PHE SAME MICROSCOPE 
' nd 


i ind mca 


Asbestos rings 





. 2 hanicé 











Ceramic 
insulators 





Insulotion 


Metal shield 


Hydrogen 
manifold 








Mydrogen 
niet tube (6) 








Mercury 
seal 


Metal she 
Insu/otion 


Quartz plate 


TO KEEP THI INDENTATION Bross plote Woter passage 
SMALL relat to tl ne t 
instrum 
mn ippre muit im t 

mately seven t] vidth. Dry hy is made mainly 
drogen is cit ited through the furnace thermal expansion 

from oxidation. Quartz made of stainless stec 

ilign the end-notched heated electrically 


furna ha fe 





Vibrations changed register of a 2-revolution book 
press when the cylinder was raised and lowered. 
Now, cylinder gear is driven by two drive gears with 
teeth held out-of-line by a spring to remove play 
and hold register. ‘This mechanism was designed 
by Grafiska Maskin AB of Trollhatten, Sweden. 


I 
| 
f chine to feeder end and makes impression 


DURING FIRST REVOLUTION, type bed moves from 


/ 
nder then lifts to clear form during second 
| returns to starting point. Backlash allowed 
linder changed position, which destroyed 
lor printing With new desigi 








ariables in 


umidity 





Testing 


r. J. CARTIN 
Environment Development Engineering, Air Arm Divisior 


Westinghouse Electric Corporation 


Current military specifications permit relatively large variations in test conditions since 
ratio of change of temperature and humidity are not specified. Comparison of perform- 


ance of typical test chambers; procedure recommended for more consistent results. 


Miuirary Speciricarions MIL-I 
5272A and MIL-T-5422C are the two 
most commonly us f environ 
mental humidity test procedures for 
airborne electrical and _ electronic 
equipment. The procedure is illus- 
trated in Fig. 1, reproduced from the 
specification. The accompanying in 
structions are “during a 2 hr period 
the chamber temperature shall be 
Continue for a total of 10 cycles raised to 71 C (160 F) and the rela- 
Tolerance on measurements: Temp. +2C tive humidity to 95 per cent.” These 
Humidity 15% conditions are maintained during the 
following 6 hr period; during the 
next 16 hr, the chamber temperature 
is dropped at a uniform rate to 38 C 
100 FT 


These specifications are inadequate 


JBC | 


Temperature, deg. C 
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Table I 


Performance for Different Chambers 





Chamber 
Volume, 
cu ft 


Moisture 
Source 


Steam 
injection 
Evaporation 


Immersed 
heaters 

Water 
Spray 

Water 


spray 





RH Control, 


2 hr rise 
Yes 
Not practical 
with evaporator 


Not practical 


Yes 


6 hr ste 


87 





Possible RH voriotion 
due to temperature 


voriotion 


because the rates of temperature ind 
humidity rise 
the first 2 hr period, nor is a proce 
dure specified for the 16 hr ol off 
During the r rise 


test specim« mperature lags 


ire not specified during 


period period 
the 


the ambient 


iumidit 
is inci det i01 ll form 
on the eq 
condensation 
the rate of t 
ind to 
thermal inertia 

Most of the moisture @eposited 


the ¢ 


Increase 


remain during 
period. At 
160 | 


d the 


in ambient te 


the corrosion rat 


high vapor 
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be produ 

l. Shutting 
hamber 
If chamber 
taining the lower 


hed tim 
} 


then 
ver blower may 
rate 


& & 


tion system 


ramed 


3. Opening a 
door slightly 

Specification 
tively humidity 


but the most 


humidity 


vent o1 


RH, per cer 


1y 


+ 


Cooling Period (16 hr 


RH 


} 


MEASUREMENT 


SUGGESTED 


} 


Cooling 


Procedure 


Air circulated 


Air circulated 


Natural 
convection 

Door cracked 
open 


Airc 


rculation 


CONTROI 








Designing for 


Fire Resistant 


A comparison of fire-resistant 


7 
fluids with quality petroleum oils | ] 
on the basis of fire resistance, vis- . rau 1C 


cosity, oxidation, rust resistance, 
demulsibility, foaming, and effect * 
on sealing materials and paints. ul S 


R. Q. SHARPE ral type is available from several suppliers, and 
Senior Engineering Representative ( has distinctive characteristics I] 
Socony Mobil Oil Company, Inc., New York, N. ¥ liffer substantially from those of 
hvdraulic oil (Table | 

Mosr DESIGNERS AND USERS of lubricating and hydrauli 
oils think of them as relatively safe fluids. These oils FLUID REQUIREMENTS 
usually have a flash point of 375 F or higher with a fire 
point of 50 F above that, and an autogenous ignition 
temperature probably above 700 F. They will not ignite 
readily in a reservoir and will actually quench and extin 


\ fire-resistant hydraulic fluid suitable for industrial 
ipplications should possess the following characteristics 
1. Good fire resistance 


2. Proper viscosity 
guish a careless cigarette or match that has fallen into the : ‘tis. : 
; 3. Good resistance to oxidation and deposit formation 
liquid. However, in a hydraulic system under pressure, a 


+ G od Tess 
different situation exists. In the event of a line break or bs — 
5. Good resistance to rust or corrosion 


tance to wear of moving part 





leak, pressure may atomize the petroleum hydraulic oil : 
en 6. Good demulsibility (applies only to non-aqueous 


fluids 


Good resistance to foaming 


to form an oil-air mixture that is readily flammable 
one such instance, oil atomized under a pressure of 3000 
psi was ignited by a furnace forty feet away causing a 7 
flash fire that killed three men and caused severe property 8. Minimum effect on sealing material 
damage. Therefore, the designer is turning to fire-resistant ). Minimum effect on paints 

fluids for many types of hydraulically actu 
ated machines. This requires knowledge of 
the properties of available products and 
their influence on the design of equipment 





Table I—Typical Physical Characteristics of Hydraulic Fluids 





FLUIDS AVAILABLE 
Straignit 


Although disc ussions ot some ot the fluids Water Base Synthetic Fluid 
| | ] | ] I t l Petroleum Synthetic Water-Soluble 
) s | 
ivallable have previously been presen ed in Oil Fluid A _ | ot Ceiion 
Product Engineering (see Editors Not = 
p 166), a review and comparison of fir Water Content, tee 60 
Specific Gravity 0.876 
resistant products is in order. ‘The basi Viscosity SUS 
tvpes are 100 F ove 225 90/2 11 2 
130 F od , 2 | | ; 310 
1. Water-base synthetic fluids pond er - 
glycol mixtures) Viscosity Index 160 0 Max 161 | 143 
Straight-svnthetic or non aqueous Color see Red Dark 1 Dark 1 White White 
g 
Neutralization N« | Orange 
types (max.) . | ph) 9.5-10.0 0 06 
a. Phosphate ester types Pour Point, F a +5 low 0 10 
| , 


T ee ] } } te Fire Resistance ) m : Depends 01 
ri-cresyi phospnate Water Conteut 


b. Chlorinated hydrocarbons ASTM Rust Test ‘ - See note 
c. Fluorinated hydrocarbons 














Water-soluble oi] emulsions Note. Satisfactory on malleable iro 
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synthetic 


Fig 1—Fluid sprayed in finely atomized 


form at 3000 psi toward a propane torch 
conditions in a 
while 


hazardous 
burns 


to s.mulate 
Petroleum oil 
fluids do not 


plant freely 


fire-resistant ignite 


Fire Resistance 


1] rreater protection than 


intially 


} ] r rally 
OIreuln Ol i usually 


) con 


idered safe fluids 

that closely 
that 
clearly establish this point 
water-base fluids may 
ind th 


I Fig. ] 
the conditions 
} 


IDOV¢ 


imulate caused 
the fire described Even 
hough residual materials in burn 


fter all the water has been evaporated, they 
fluid 
fluids for hazardous locations 


flammabl 


mce Com 


Water 


, ' 
than the 


vnthet msidered by insut 


IMOTC 


burn in 


do not spray 


flammability he c¢ 60 per cent water 
Viscosity 


int fluids are now available in a range of 


industrial hydraulic system 
Water-base fluids 
and low freezing and 


F ire-resist 
that meet most 
requirements (see ‘Table I] 
have a high viscosity index 
pour points, which adapts them well to low temperatur 
Above 150 | 


gh rat¢ ft 


viscosity will 


synthetic 


Fig. 2 


ipplications they are considered unsuitable 
f the hi 


water evaporation 


because 
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ity index 
through the 
Such 


] 
rddition 


product iffer 


when 
permanent 
does result from 
may expect that ay 
suitable for 


index 


icteristics 


olubk Oll emu 


fluenced by the of emulsion involved 


] | 
tional emul 








Table Il—Viscosities of Commonly Available 


Fire-Resistant Fluids 





Saybolt Viscosities at 


| 150 |200 225} 300 





Water-Base Synthetic 








Supplier A 
Supplier B 


Supplier C 





Straight Synthetic 


Supplier D 


Supplier E 


Supplier F 


However, in the water-in-oil type of emulsion, viscosity 


will increase with water content. Therefore, viscosity 
may be varied within certain practical limits subject to 
the minimum water content that will provide adequate 


fire resistance 


Oxidation Resistance 

Substantial improvements in water-base synthetic fluids 
from the standpoint of oxidation stability and freedom 
from deposit formation have been made during the past 
several that if 
water content 1s recommended limits 
and alkalinity 
mended level th« 
and 


years. Experience has now established 


maintained within 


is checked and maintained at the recom 
fluids will have good oxidation stability 
formation. It 
should be noted that water base synthetics are not recom 
mended for use at of 150 F. 


At higher temperatures, excessive evaporation of water 


satisfactory freedom from deposit 


temperatures in excess 


occurs and resulting mixture unbalance may 
The 


maintain a 


cause some 
should be 
temperature in the preferred 
range. ‘This might very well be correlated with the 
JIC Hydraulic Standard which has established a 
mended maximum 
all hydraulic systems. 

Straight-synthetic or fluids 
have good oxidation stability and normally provide service 


deposit formation. system, therefore, 


designed to 


recom 
reservoir temperature of 130 F for 


non-aqueous fire-resistant 


free from deposit formation. In this respect they may 
be classified as approximately equal to a good grade of 
petroleum hydraulic oil. However, it should be 
bered that oxidation stability or the ability of any hydrau 
lic fluid to provide freedom from deposit formation is 
dependent on reservoir design that will prevent the entry 
of shop dirt or extraneous material. The tendency of any 
hydraulic fluid to permit deposit formation or the 

tion of oxidation products is greately a 
tamination and by elevated temperature Cherefore, it 
is axiomatic that the fluids must be kept clean and 
operated at reasonable temperatures if 


remem 


forma 


elerated by con 


trouble-free per 
formance is to be anticipated 

Factors which apply to the water-base synthetic fire 
resistant fluids would apply about equally to the water 
emulsions in hydrauli 


soluble oil Prolonged 


164 


operation of these liquids at high temperatures is almost 
certain to result in instability and deposit formation 


Wear Protection 

Laboratory measurements of the relative wear protec 
tion provided by hydraulic fluids are so inconsistent and 
irreproducible that they cannot be considered very con 
fact, the American Society for Testing 
Materials has not yet accepted any of the commonly used 
laboratory methods of evaluating this property. A product 
which may show up well in one laboratory test, may be 
at the bottom of the list in another. Therefore, it is 
necessary to turn to field performance in order to secure 
a bona fide indication of the relative wear protection 
offered by the available products. Experience indicates 
that probably more of the presently available fire-resistant 
fluids will equal premium quality petroleum hydraulic oil 


clusive. In 


in this characteristic 
In hydrauli 


designed for oil 


that 
fire-resistant 


were 
fluids 


moderate 


systems employing pumps 
water-base synthetic 
provide generally satisfactory performance at 
pressures Satisfactory performance has been secured 
in vane, gear and axial-piston pumps employed in die 
casting machines, and other applications where pressures 
range from 500 to as high as 1800 psi. However, field 
performance has indicated that where heavy loads are 
imposed on the anti-friction bearings of pumps, increased 
maintenance may be required. Therefore, fire-resistant 
fluids for these applications should be considered only 
after exhaustive discussion with fluid supplier and pump 
manufacturer. 
Straight-synthetic, o1 
fluids have 


resistance 


hydraulic 
standpoint of wear 


non-aqueous type of 
a better record from the 
In many applications, they have performed 
as satisfactorily as good-quality petroleum hydraulic fluids. 
Chere still seems to be a lack of complete information 
they will extended 
periods, with premium-quality petroleum hydraulic fluid 
in large pumps subjected to pressures of 2000 to 5000 psi 


Water-soluble 


petroleum oils from the standpoint of wear 


as to how compare, over service 


oil emulsions now available are not as 
good as 
protection 
soluble oil 


forging and 


[here have been many applications of water 
to large 
conventional 


emulsions of the oil-in-water type 


extrusion presses This is a 


soluble oil emulsion and is commonly applied to those 
systems in which it is difficult, if not impossible, to 
control oil leakage In 


provided with multi-plunger-type 


such instances, equipment is 


usually pumps which 


are designed for handling water at high pressure. These 


pumps do not require high lubricating value in the liquid 


to prevent wear, therefore, water-soluble oil products 


provide satistactory performance and a much 


than 


a to 
greater 


degree of rust protection might be secured with 


straight water 
Recently considerable experimental work has been done 


with emulsions of the oil-in-water type as well as the 


water-in-oil originally designed for oil 


type in pumps 
The extent of this development work has not yet estab 
lished results to date 


indicate that the anti-wear protection provided may limit 


clear-cut conclusions. General 


use of such produ ts for the present to pumps operating 


sures of about 500 ps However. it 


it maximum pr¢ 
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is premature to consider the general application of these 
products to pumps that were designed for petroleum oil 
until further experimental and field work has been com 
pleted. 


Rust or Corrosion Protection 

Rust-preventive properties of water-base synthetic fire 
resistant fluids have been considerably improved during 
These 


idditives 


the past few years products, when formulated 


with the proper 
protection against rusting of metallic 
contact with the fluid 


is created in service 


will provide entirely adequate 
surfaces directly in 
However, an additional problem 
Since they are water-base materials 
some evaporation of the water will occur in reservoirs, 
in certain types of pumps and other parts of the hydraulic 
Highly water above the 
fluid level may cause rusting unless it is controlled by a 
suitable vapor-phase corrosion inhibitor. 
available 
purpose and they provide 

Water-base fluids 
cadmium these 


system. concentrated vapor 
Products aré 
effective this 
in adequate degree of prote 
effect on 
should be 


today containing additives for 


tion. have an adverse Zin 


and and metals avoided in 


suitable fluid 
in a properly designed and maintained system will provide 


design of hydraulic systems. However, a 
long service without difficulty from rusting or corrosion 

Straight-synthetic, fluids provided 
field performance that is usually free from rusting, al 
though their rust preventive properties may not be as 
good as a premium-quality petroleum hydraulic fluid. In 
systems free from water contamination long periods of 


fire-resistant have 


operation without the formation of rust may be antici 
pated. ‘These fluids are 
common in 


usually non-corrosive to metals 


hydraulic systems. 

Water-soluble oil emulsions of the conventional oil-in 
water or less conventional water-in-oil types, when of suit 
able quality and emulsion strength, will provide adequate 
These 
products have no corrosive effect on metals which may 
be commonly found in a hydraulic system and, from that 


protection against rusting for most applications. 


standpoint, are as satisfactory as a petroleum hydraulic oil 


+ 


| Worter -base 
synthetic 
| : r 


Petroleum oil 


Viscosity Saybolt Universal Seconds 





80 100 120. 160 
Temperature, deg. F 


0 20 40 60 


Fig. 2 
at various temperatures. 
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Woter - bose 
synthetic 


-Comparison of viscosities of petroleum oil and fire-resistant fluids 


Demulsibility 


Demulsibility, the ability of the product to quickh 
separate from water, has no significance for either water 


base synthetic fluids or water-soluble oil emulsions since 
both Neither of 
be applied where water contamination is anticipated 

Straight-synthetic, fluids 
mulsibility In general, they will separate from water 
i 


prada¢ 


contain water these classes should 


fire-resistant have good de 


ilmost as well as a good 
fluid. Removal of 
1 fluid difficult since the 


water. In a cent 


of petroleum hydrauli 
system containing such 
fluid is than 


of water and syntheti 


water from a 


may bt heavier 
ifuge, discharge 
fluid will be the rever 
oil. Settling 


provide a 


se of that experienced with water and 
tanks ind 
skimming the 
liquid instead of 


reservoirs must be designed t 
from the top 


from the 


means for water 


surface of the draining it 


bottom of the 


reservoir 


Foaming Resistance 
Water-bas« ntheti 


bubble S with 


fluids will 
ibout th cam ease 1S 
Field pert 


oblems rt ft 


usually release ait 
1 premium-qualit 
petroleum hydrauli indicate 
that 
use iS 


of the 


roam 1s 


rmance 
exist in 
hanical than the propert 
fluid the 


cleanliness In a 


where p ming service, the 
more apt to be me 
fluid In any 
influenced by 
should not 
system a problem may exist 
Straight-synthetic fluids d 


is readily as equivalent viscosity 


hydraulic tendency t 
( le il} 


dirty 


great 


system, foaming ordinarily occur; in a 


not release air bubbles 
petroleum hydraulic duid 
that in a suitable reser 
fluid 


foaming occur 


Field performance has indicat 


] 


voir design, having adequate air space above the 


no excessive 


iften be 


level and adequate breather 
Some 


the temperature 


instances of foaming can relieved by raising 
of the liquid 
well 


that 
Hydraulic 


modifying the reservoit 
established 
have been designed to con 


Standards (Fig. 3), 


design to conform t 


general rule 


form to the JIC 


practice As a 
reservoirs 


permit 


use of straight-synthetic fluids without excessive foaming 


Foaming ma\ ¢ i with 


problem water-soluble oil 
nulsions where the emulsion strength 
However, if fluids 


established a record of 


mcorrect which 


have satistactory 


performance are used, foaming 


unlikely 


excessive 


Effect on Sealing Materials 
Sealing materials normally used in a 
ystem designed for petroleum hydrauli 


} 


il are for use with 
fluid 
Seals containing leather or rubber com 
pounds of Neoprene or Buna N are rela 
tively indifferent to 
fluid 
require 


entirely satisfactory 


vater-base synthetic fire-resistant 


uitable quality 


iter-bas¢ Sealing materials which 


may ittention when installing 


vater-base fluids, are rubbing 
ontact seals containing cork. Water may 
well the 


rubbing part, ind causing premature wea! 


synthetic 
cork, increasing pressure on th: 
Straight-synthetic or non-aqueous, fir 
sistant fluids have a tendency to swell 


Neoprene or Buna N and other similar 
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synthetic rubber compounds normally found in systems 


designed for petroleum oil. ‘Therefore, it is necessary 
seals 


fluids of 


consideration 


of Butyl rubber compounds suitable 
this 


must be 


to mcorporate 


for use with type. In designing new 


equipment, given to the use 
of Butyl rubber compounds in O-rings, radial lip-type 
seals, packings, flexible hoses, accumulator bladders and 
In the assembly of threaded pipe, 


These fluids 


ire now so widely used that most of the principal suppliers 


other such accessories 


suitable thread compound must be used 
of rubber seals and packing materials have entirely suit 
ible products available. Fluid suppliers may advise that 
it is unnecessary to use Butyl rubber compounds in all of 
the seals mentioned above; for example, in static 
1 softening effect 


joints 
Water-soluble oil emulsions may have 
lherefore, it 
ind packing 
It is probable 


on seals designed for petroleum oil systems 


consult the fluid supplies 


is desirable to 


manufacturer regarding suitable materials 
that sealing materials suitable for use with petroleum oils 


How 


varied as 


will be found satisfactory for water-in-oil emulsions 


ever, the formulation of these products may be 
} 


a result of further experiment il work 
Effect on Paints 

Water-base and fluids 
will have a deteriorating effect on paints normally used 


straight-synthetic fire-resistant 


for the interior reservoirs, pumps, valves, and other parts of 
industrial hydraulic equipment designed for petroleum oil 
lherefore, if equipment is to be designed specifically for 
use with these fire-resistant fluids, paints should be elimi 
nated. 
rust or to seal a casting, 


fluid 


which are highly 1 


If interiors must be coated for protection against 
a product suitable for the 
used 


then 
Interior 


thes« 


proposed should be coatings are 


available sistant to fluids, and 


Flush type 
oi/ level gage 
indicator and 
filler cop 
assembly 


\ 


Bottle 


Fig. 3—This reservoir is designed to meet JIC Hydraulic 


taining an air screen. (b)—Large clean-out openings. 


(d)—An adequate protected breather. (e) 
design contributes materially to oil and system cleanliness. 
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Standards. In 
addition to ample size and ready accessibility it provides: (a)—A filler con 
(c)—Suitable baffle 
Seals around return lines 


fluid suppliers should be able t 

from whom such products may be 
Paints normally used in hydraulic 

petroleum oil will ordinarily bé 


water-soluble oil emulsions 


GENERAL DESIGN CONSIDERATIONS 


In addition to 
other 


design tact fluic 
things must | 
l'abl 


ippreci ibhy hig 


characteristics 
designe indicated in 
ince some If 

ire influen 
of the fluid 
the fluid in 
inport ¢ A ma 
limits 


velocities within 
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fluids 
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It sceclns 


working 


equipment 
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EDITOR’S NOTI 
lished in Product Engineering on the subject 
fluids include, “Which Charac 
Fluid?” by B. B. Flick, 


Synthetic 


Previous articles pub 
of hydraulic 
teristics for Hydraulic 
August 1953 and Hydraulic 
Fluids,” by J. S. Harris, December 1954. The 
former is a qualitative review of the fluids 
available to the designer and the characteris 
tics of greatest importance in making the 
The latter is a detailed discussion of 
the physical characteristics of the synthetic 


fluids and how they are determined 


choice. 


The importance of proper reservoir can 
not be 
and amplification of JIC 
major hydraulic equipment manufacturers 
was published in Product Engineering for 
March 1956, under the title, 
on Oil Reservoir Design 


overemphasized. An interpretation 


standards by ten 


This 


A Symposium 
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Printed 
Wiring 


FOR 


TYPES 


MATERIALS 


COMPONENTS 


DESIGN 


INCREASING COMPLEXITY of electrical 
controls for machine tools and other 
equipment has produced a substantial 
increase in number of wires used. Di- 
rect consequences are significant in- 
creases in man-hours required to pre- 
pare drawings for wiring and assembly, 
to cut and trim wires to length, to 
assemble cables and harnesses, to make 
terminations with screw terminals or 
solder, and to assemble and test the 
equipment. In complex equipment this 
can approach two-thirds the total labor 
cost. In addition, bulk of 
limit minimum equipment. 
Further, for sensitive control circuits, 


particularly in 


Ww iring can 
size of 


control 
equipment, certain wires may be sen- 
sitive to pickup of extraneous voltages 
thus requiring special wiring or cabl- 


automatic 
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INDUSTRIAL SERVICE 


Etched, plated, embossed, and pressed wiring 


Properties of copper and silver conductors; characteristics of 


phenolic, nylon, melamine, silicone and epoxy insulating boards 


Special features required of resistors, capacitors, switches, 


variable controls, and connectors. 


Choosing base material; determining conductor size; 


constructing prototype model, and preparing master drawing 


ing arrangement difficult to repetitive- 
ly reproduce 


Advantages of printed wiring are 
many. It can result in marked savings 
in labor costs from the initial drawing 
stages through assembling and final 
test. In addition, improved quality and 
reliability are obtained. Also import- 
ant, printed wiring circuits can be 
repetitively reproduced with 
identical electrical characteristics from 
a few units to many thousands. When 
using printed wiring, reductions in 
both size and weight over hand-wired 


almost 


models is the usual experience 


Limitations of printed wiring are 
few. It has only moderate mechanical 
strength in the 1, to 14 in. thicknesses 
of copper-clad laminate usually used; 


this does not normally permit mount- 
ing heavy components such as trans 
formers directly on the board. How 
ever, for special applications boards 
up to 2-in. thick can be obtained. Max 
imum current rating of foil conductors 
in standard thicknesses and widths is 
10 to 15 amp but use of special heavy 
foils can this current 


increase rating 


several times. Although limited me 
chanical strength and slight tendency 
to warp can limit maximum size of 
wiring board, present maximum sizes 
are limited by the capacity of proc 
essing equipment. Maximum size of 
sheet supplied today is 36 by 96 in 
A present major limitation of printed 
wiring boards is the low temperature 
rating of approximately 250 to 350 I 


for continuous operation 





SPaes ee eeerenen ell 


pur 


, 
ae < 


Fig. 1 — Control section of older model Westinghouse welder 
control (A) using conventional wiring techniques. New con- 
trol section (B) using printed wiring panels shows reduction 
both in size and in hand wiring. As shown in (C), components 


Printed Wiring 


PRINTED WIRING is an electrically con- 
ductive pattern, usually of copper foil 
0.00135 or 0.0027 in. thick (1 or 2 
oz per sq ft) bonded by an adhesive 
to 4, to 14 in. laminated phenolic 
insulating base or wiring board. The 
point-to-point conductor patterns are 
produced on one or both sides of the 
material. 
ents are inserted through holes in the 
(C) 
panel for a welding control. The entire 
assembly is then dip-soldered in one 
operation. 


Various electrical compon- 


board as shown at in Fig. 1, a 


Where a complex assembly such as 
a switch is also required, this may be 
incorporated as an integral part of the 
wiring board, as shown by the seg- 


ments in Fig. 2. 


Current-carrying ca- 
pacity is not the usual limitation with 


this type wiring. 
Types of Printed Wiring 


than 25 different methods 


have been devised to apply copper foil 


More 


or other conducting patterns to an in- 
sulating base; of these, four methods 
in wide use today are: etching, plating, 
embossing, and pressing. These me- 
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thods almost universally use a lamin- 


ated phenolic plastic base 14, to 1¢ in. 
thick to which the conducting metal 
IS applied 

Etching and embossing are destruc- 
tive processes; they begin with a solid 
sheet of foil and remove foil in un- 
wanted areas to leave the desired wir- 
ing pattern on the plastic base. Plating 
and pressing are constructive processes 
since copper conductors are electro- 
lytically plated on, or silver conduc- 
tors are pressed 


Printed 


into, the phenolic. 
wiring boards produced by 
standard suppliers using etching, em- 
bossing or plating cost approximately 
one to seven cents per square inch 
depending on laminate and other fac- 


tors. 
Etched Wiring 


The etching process for a copper- 
clad laminate, (A) in Fig. 3, (see dia- 
gram on following page) starts with 
imprinting an etch-resistant ink or 
“resist” in a pattern corresponding to 
the desired wiring layout. The copper- 
clad laminate is then immersed in an 


etching solution which removes cop- 








of control are inserted in top of printed-wiring board through 
mounting holes in board. Outlines and identification numbers of 
components, including values, are silk-screened on board for 
easier assembly and servicing. Except for the small transformers, 


per from those areas not protected by 
the resist. The remaining resist is then 
removed, leaving copper foil in the de- 
sired pattern 

Methods used to produce the etch 
resist on the copper surface in the de- 
sired pattern include photo-engraving, 
offset printing, silkscreen printing, 
xerography, and a dry-screen process. 
Photoengraving is used where a high 
degree of detail and accuracy in the 
pattern is required. This process fol- 

3 (A). 
used for 
Offset 


is used 


lows steps / through 5 of Fig 
Photoengraving is normally 
small to medium quantities. 
printing, which omits step 2, 
where large quantities are required and 
where very fine detail is not required. 
Silk-screen printing can be used for 
small or large production runs. Line 
definition is somewhat inferior to that 
produced by good offset printing. A 
No. 16XX_ silk 


smooth 


screen produces a 
etched line. 


Xerography or dry printing is a proc- 


edge on the 


ess which employs an_ electrostatic 
charge to form the image. It provides 
one of the fastest methods of produc- 
ing an etch-resist pattern on a copper 
plate. Because of size limitations this 
process is good primarily for single 
plate production. Dry screen printing 
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co 
(C) 


all components are fastened to board by dip soldering. 
Underside of wiring board (D) shows dip-soldered con- 
ductors of wiring pattern produced by the etched 
process. 


is a new development based on a proc-  Plated-Through Holes vides added reliability by flowing 
ess used to apply labels to glass. The Where circuits require a through solder through the hole. As shown at 
acid resist in this case is adry thermo- connection between opposite sides ot! (C) in Fig. 3, a reverse printed pat 
plastic material applied with heat the laminated board, plating the hole _ tern, step 2, leaves the area around the 
Principal advantages are processing is less expensive than eyelets and hole free of plating resist. A metal or 


speed and easy removal of resist makes dip soldering easier. It also pro- carbon film is applied to the area in 


Plated-Etched Wiring 


To provide good soldering proper- Fig. 2-- A complex assembly such as a switch can be designed as an integral part 
of the wiring pattern. This panel for a tape recorder, produced by Photocircuits, has 
multipole switch segments incorporated at the lower left and right-hand sections of 
the board. 


ties and protect against oxidation or 
corrosion, printed wiring is often 
plated with silver or solder. A rela- 
tively hard metal coating is plated 











over the original copper pattern in 
fabricating printed switches or pat- 
terns contacted by a rubbing arm 
which would quickly wear through the 
copper. 

The process used is similar to that 
used for etched wiring. However, the 
reverse of the required pattern is 
printed on the copper, as shown at (B) 
in Fig. 3, using a resist impervious to 
the plating bath. Exposed copper areas 
are then electroplated with solder, sil- 
ver, nickel or rhodium as shown in 
step 4. After plating, the resist is re- 
moved and the board is ready for final 
etching, as shown in step 5. During 
the final etch the plating material acts 
as a resist and the circuit pattern 
formed by the plating remains intact. 
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side the hole to make it conductive. 
The phenolic board is then placed in 
an electroplating solution and the plat- 
ed metal builds up from both the con- 
ductive film in the hole, and also the 
copper, step 3. In the final steps the 
resist is removed and unwanted copper 
is etched away using the plating as a 
resist. 


Plated Wiring 


Plated wiring applies a conductor 
pattern directly on the phenolic base. 
This method produces through-plating 
of holes. The process starts with a 
clean phenolic board, punched with 
component lead and other necessary 
holes. An adhesive is applied, then a 
silver coating is sprayed on to provide 
the conductive coating for plating. 

The board is dried and finally coat- 


Fig. 3 — Steps in the process 


A. ETCHED WIRING 


1. Clean copper-ciad laminate 


Light-sensitive resist added for photoen- 
graving 


Resist developed (engraving) or printed 
(offset, silk screen) in desired pattern 


Unwanted copper etched away 


Resist cleaned with solvent, leaving cop- 
per pattern 


ed with a plating resist applied in those 
areas where it is not desired to plate. 
After plating, the resist is removed 
and the final step cleans the unplated 
areas, leaving the conductor pattern. 
Embossed Wiring 

To simplify the process of printed 
wiring and to eliminate electrolytes in 
contact with the board in etching or 
plating, the embossed method was de- 
veloped. This begins with a standard 
phenolic laminate and a separate sheet 
of copper coated with adhesive. A 
die is prepared by photoetching from 
a master printed-wiring drawing, with 
the desired conductor pattern raised, 
as shown in Fig. 4. The die is heated 
and is used to press the copper foil 
into the laminate. The circuit pattern 
is pressed into the laminate, leaving 


unwanted portions of copper foil 
slightly higher. These portions are 
then removed by sanding and the de- 
sired conductor pattern remains em- 
bedded in the laminate. Standard cop- 
per foil thicknesses, | and 2 oz per 
sq ft, are normally used. Minimum 
line width and spacing with this me- 
thod is 14. in. Large conductor areas 
such as shields or grounds can be em- 
bossed if broken up in conventional 
grid patterns of alternate strips of foil 
and laminate. 


Pressed Wiring 


Pressed-silver printed wiring, like 
the embossed, starts with a blank 


phenolic laminate; but like the plated 
process, this method places conductors 
only in the areas where needed. The 
conductor is mechanically embossed 


producing etched wiring, plated-etched wiring, and plated-through holes. 


B. PLATED ETCHED WIRING 


Steps 1 and 2. Same procedure as at left, 
but using plating bath resist 


3. Plating resist developed or printed in re- 
verse pattern 





4. Plating added by electroplating; does not 
affect exposed copper 





5. Plating resist removed, leaving plating on 
base copper 


6. Unwanted copper etched away 
serves as etch resist 


Plating 


C. PLATED HOLES 


1. Laminate clad with copper on both sides 
Hole drilled or punched 


2. Reverse printed with plating resist. Con 
ducting coating placed in hole 














4. 














5. Unwanted copper 
plating in hole 


etched away, leaving 
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on one or both sides of the board using _ base. Adhesion is good. This process is 

a hot-die stamping process. This me- used principally where switches or Pressure 
thod of manufacture does not use any commutators are an integral part of 

adhesive agent to form the bond be- _ the wiring. a i Se iF 


tween the conducting material and the 
g Etched metal de 


heated 


SEVERAL GRADES AND TYPES of lamin- relatively low cost. It is recommended 





ated plastics have been combined with for applications requiring high insula- 


copper and other foils for printed tion resistance and low dielectric losses pace -y = 
ground © 


wiring but most popular by far is under severe humidity conditions. Nor- t leave 
the NEMA Grade XXXP, a phe- mally requires hot punching. Grades pottern in 


nolic resin laminate. In general, the XXP, XP, and XX can also be used laminate 





phenolic laminates can be used if oper- but are somewhat inferior in one or a ; 
Fig. 4— Method of producing embossed 


printed-circuit wiring. First, a heated 
etched-metal die presses adhesive-coated 
copper foil into the surface of a plastic 
phenolic laminate. Then, the raised por- 


tion of the foil is sanded off to leave 
more severe, other plastic materials include better values for: moisture ab lower portion of the foil, which is the 


ating temperatures do not exceed 250 more characteristics 

F, if the board is not subject to exces- Individual suppliers have made im 
sive shock or vibration, if slight warp provements in electrical and mechani- 
of the board is acceptable, and if no cal characteristics of XXXP_ over 
arcing is present. Where conditions are NEMA minimum specifications. These 


can be used. Table I lists character- sorption; insulation resistance; impact, conducting pattern, bonded to the plastic. 

istics Of various standard base ma shear, and flexural strengths; cold- 

terials. punching characteristics; translucency, ards, special types of XXXP should 

’ permitting check of ‘accuracy of top be considered 

Paper Base Laminates . 
and bottom wiring pattern register; 

Grade XXXP uses phenolic resin higher dip-solder temperatures and Nylon Base 

binder and is the most widely applied greater general heat resistance. For Grade N-1 uses a phenolic resin 

copper-clad material because of its ex- this reason where requirements are binder and a staple fibre nylon fabric 

cellent electrical characteristics and more demanding than NEMA stand- base. It has the highest insulation re 





Table |. Grades of Plastic Laminate Used with Metal Conductor Foils 





| 
Nema Grade of Laminate XX XXX XXP XXXP 6-5 





Tensile Strength, 1,000 ps 
Lengthwise 
Crosswise 


Flexural Strength, 1,000 psi 
Lengthwise 
Crosswise 


Shear Strength, 1,000 psi 


izod impact, ft Ibs per in. of notch 
Flatwise 
Edgewise 


Water Absorption, 24 hrs immersion 
mn 
io in 
m 


Dielectric Strength, volts per mil, perpendicular 
to laminations, short-time test 
in 


g in 


Insulation Resistance, megohms 
96 hrs 90% relative humidity, 95 F 506 1 million 


Max Constant Operating Temperature, F 325 
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Fig. 5 — Components developed for use in printed wiring boards 
These components are inserted into mounting holes in the 
board and then dip-soldered; consequently, the prongs or wire 
terminals provide both mechanical support and electrical con- 
nections. Where connection terminals alone are not strong 
enough to hold component securely, additional prongs or tabs 
are used. For components requiring connections which cannot 
be interchanged, such as for tube sockets, filter capacitors, or 
variable controls, the connecting and supporting elements are 
keyed to prevent improper insertion in the wiring board. 


sistance of all grades under humid con- 


and is next to G-7 in flame, heat, and 


1 — Selenium rectifier by Federal with snap-in terminals. 2 

Electrolytic filter capacitor by Sprague; here, lock-in tabs are 
used in addition to electrical connections. 3 — Power resistor 
by Clarostat. Prongs are arranged to prevent improper con- 
nections; third prong is a tap to intermediate point on resistor. 
4, 8, and 9 — Foil and ceramic capacitors by Cornell Dubilier. 
5— Small tubular capacitor by Aerovox. 6 — Flexible power 
resistor made by Lectrohm. 7 — Miniature power resistors by 
Dale Products. 10 and 11 — Integral units containing resistors 


and capacitors internally connected (made by Erie Resistor and 


ral strength is a term primarily asso- 


dition and combines high impact 
strength with excellent electrical prop- 


erties 
Glass-Cloth Base 


Grade G-7 uses a silicone resin 


binder. It has excellent electrical prop- 
heat 


however, difficult to 


erties and best resistance of all 
laminates. It is, 
machine. It is recommended for high- 
temperature applications and where 
good arc-resistance is desired. 


Grade G-5 uses a melamine resin, 


are resistance. It has the highest me- 


chanical strength of all grades, but is 
difficult to machine. It has excellent 
properties under dry conditions 
Grade G-10 is impregnated with an 
epoxy resin. It has the best surface 


resistivity of any copper-clad lami- 


nate. It has high mechanical strength, 
low dimensional change, and can be 
punched cold. It is recommended for 
circuits requiring high heat resistance 
and excellent electrical 


under humid conditions 


properties 


Properties of NEMA 
Grades of Laminates 


ALL PHYSICAL AND ELECTRICAL 
ERTIES listed in Table I are of im- 


portance in printed wiring design. 


PROP- 
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Mechanical strength can be evalu- 
ated from shear 
strength, and flexural strength. Flexu- 


tensile strength, 


ciated with plastics. It is the ability of 
the material to withstand failure due 
to bending; failure of a plastic panel 
may arise from permanent deforma- 
tion rather than from fracture. Impact 


resistance is stated in terms of the 
standard Izod test 

Water absorption is important be- 
cause of changes in electrical charac- 
teristics such as dielectric strength and 
insulation resistance which can be 
caused by exposure to high humidity 
Moisture absorption is also an index of 
the tendency of the laminate to absorb 
chemicals in etching or plating solu- 
tions 

Dielectric Strength is a general in- 
dication of the overall electrical qual- 
ity of the material. It is an important 
consideration when printed wiring is 
used on both sides of a laminate, or 
when wiring on one side at a high po- 


tential is Opposite metal at a ground 
1956 
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Onondaga Pottery) reduce number of board connections re- 
quired for functional«ircuits. These units are mounted vertically 
to save space. Item 10 has prongs spaced in multiples of 0.020 
in. and arranged to prevent improper insertion; item 11 has 
one corner removed for keying. 12 — Multipole rotary switch 
by Oak Mfg., with each prong serving both as connector and 
Screwdriver-operated variable resistor by Claro- 
stat, which mounts flat against board with control shaft extend- 
ing through. 14 and 15 — Variable-resistor controls by Chicago 


support. 13 


Telephone Supply; item 14 has integral switch and mounts with 


potential on the other side 
Insulation 


spacing between conductors. For 


resistance determines 
ma- 
terial with low resistance, conductor 
spacing must be greater to avoid ex 
cessive leakage current. Continued ex 
cessive leakage can eventually cause 
arcing and burning of the plastic base 
Insulation resistance varies with both 
humidity and equip- 


humid or 


temperature, if 


ment is to be used under 


Components 


Two 
used for printed wiring: (1) 
specifically designed for insertion in 
the board and (2) 
nents which can be used without modi- 
fication. 

Components specifically designed 
for printed wiring boards are rapidly 


TYPES OF COMPONENTS are 


those 


standard compo- 
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both 


tests should be run to determine the 


high-temperature conditions, or 


effect on insulation resistance 
Maximum operating temperature is 

the maximum continuous temperature 

the board can safely withstand. Tem 


perature rise and normal operating 


temperature of conductors should be 
evaluated 


against maximum 


(See 


contin 


uous temperature later section 


on current rating of conductors. ) 


becoming available in increasing num- 


bers and types. Several examples 


shown in Fig. 5 are adaptations of 


existing designs of such items as tube 


sockets, variable controls, capacitors, 


power resistors, rectifiers, switches, 


and other items formerly mounted on 


the metal chassis and then connected 


20 


shaft parallel to board, while item 15 is a triple control, mount- 
ing in same fashion. 
sockets: Item 16, by Mycalex, fits into a large hole in board; 
tube terminals have holes for fastening socket to board with 
eyelets. Item 17, by Elco, snaps into single hole in board; con- 
nections are made by dip-soldering. Item 18, by Industrial Hard- 
ware, and item 19 by Sylvania, plug into circular pattern of 
small mounting holes which align with prongs shown. Item 20, 
by Aerovox, mounts tube parallel to printed-wiring board. 


16 through 20— Various types of tube 


by wires to other parts of the circuit 

Terminals on printed-wiring com- 
ponents such as resistors and capacitors 
are relatively simple, since there are 
only two in number and interchange of 
the terminals during assembly does not 
affect circuit operation. However, tube 


sockets, electrolytic filter capacitors 
variable controls, and switches which 
require connection to a specific ter 
minal are designed with terminals ar- 
ranged or keyed so that improper in- 
seruon of the into the 
This 


errors im as- 


component 
board is difficult or impossible 
substantially reduces 
sembly 
Where the 


varies, such as with different designs 


method of assembly 
of tube sockets, terminals of the vari 
ous types are designed for the specific 
application. For example, item 16 is 
fastened in place with eyelets which 
also form connections to the printed 


wiring, while item 17 is temporarily 
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ML 


held in place by spring tension of the 
terminals and permanently held by dip 
soldering. Item 18 snaps into several 
round holes in the board and is held 
for soldering by the spring action of 
Item 19 is 
pushed into a circular row of holes 
corresponding to the prongs; when sol- 
dered, the bottom of the socket is flush 
with the wiring board. 


the round terminal tips 


Because all terminals are dip sol- 
dered they are precoated, plated, or 
tinned to aid in rapid adhesion of 
solder when the board is dipped into 
the solder bath 

Both terminal function and method 
of insertion of into the 


board govern terminal type and con- 


component 


figuration. For simple connections to 
small components such as capacitors 
and resistors, wire is generally used 
For larger components such as power 
resistors or controls which 
could possibly fall out during handling 
between assembly and dip solder, one 


variable 


or more formed terminals may be on 
each component. 
Conventional components which 


have axial leads strong enough to sup- 
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Fig. 6— Conventional compo- 
nents with axial leads such as 
resistors, capacitors, and crystal 
diodes can be inserted in printed- 
wiring boards by bending leads 
in proper fashion. Components 
shown were prepared using this 
Bruno-New York foot-operated 
machine which can turn out 
over 700 per hour. 


port the part can be used with printed 
wiring boards. Among these are car- 
bon and wire-wound resistors; tubular 
paper, electrolytic and ceramic capaci- 
tors; square or rectangular mica capa- 
citors; and crystal diodes. Typical 
examples are shown in Fig. 6 

Some manufacturers supply parts 
such as resistors with precut and pre- 
formed leads, ready for insertion into 
the boards 


sembling 


Other printed-circuit as- 


departments using large 
with 


leads have constructed their own ma- 


quantities of components wire 
chines or fixtures for bending and cut- 
ting the leads to the proper shape and 
size. For prototype design and moder- 
ate production quantities (up to 700 
per hr) the foot-operated lead forming 
machine shown in Fig. 6 can be used 
for preparation of 


ponents 


axial-lead com- 
machine 


bends the leads and trims them to size 


Once adjusted the 
in One operation 
Connections for a-c and d-c power 
and other circuits to printed-wiring 
boards are made by using one or more 
of the many special types of printed- 
wiring connectors currently available. 


Some are shown in Fig These con- 
nectors can be obtained with from 2 to 
60 contacts, with contact ratings of 10 
amp or more, and with insulation rat 
ings of several hundred volts between 
connector terminals. These connectors 
are assembled with phosphor bronze, 
beryllium copper, or other spring-type 
contacts which mate with contact areas 
on both sides of the printed wiring 
board 

At the left in the 
miniature 


illustration is a 
with 12. ter- 
minals; in the center is a sectionalized 
type in which contacts can be added by 
inserting sections between the two end 


connector 


pieces; at the upper right is a 44-con- 
tact connector for ‘i6 in. board while 
at the lower right is a 46-contact con- 
nector used with “42 in. laminate. These 
connectors can be obtained with taper 
tab, taper lock, wire wrap, or conven- 
tional solder connections 

Connection tabs on the printed-wir- 
ing board mate with spring contacts 
on the connector. Tabs are usually 
piated since the connector may outlast 
the copper 


back or 


foil which tends to peel 
Gold 
nickel on the copper is preferred, since 


wear through over 
gold maintains minimum contact re- 
sistance for long periods of time and 
also solders readily. Where plating is to 
tabs can be 
masked against soldering in the prior 


be used, the connector 
dip-solder operation 


Solder plating is also widely used, 
although the solder surface is soft and 
this limits number of insertions and 
wiring 
board before the solder is removed and 
However, the solder- 


plated pattern can be 


withdrawals of the printed 
copper is bared 
readily resol- 
dered if required 

Where the number of insertions and 
withdrawals is rhodium over 
nickel is recommended; however, rho- 
dium is difficult to solder 
ing may also be used 

Wiring board must be 
kept within tolerances specified by the 


connector 


high, 
Silver plat- 
thickness 
manufacturer. If thickness 
of the laminate is oversize, added plat- 
ing or other build-up on the copper 
may produce a total thickness which 
exceeds the 


connector specifications 


and reduces connector life. 
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Fig. 7 


Some of the types of connectors developed for printed- 
wiring boards. 1 — Miniature 12-contact connector made by 
Circon; connector is keyed to prevent error in insertion. 2 — 
Heavy-duty connector by Elco has special type of male contact 
attached to printed-wiring board; number of contacts in this 


Designing Printed Wiring 


CHOICE OF THE LAMINATE is the 
This, however, is 
dependent upon the correlated evalua- 
tion of the mechanical, electrical and 
environmental factors involved in the 
particular problem 

Size and shape of the board will 
normally be dependent upon the num- 
ber of circuit components and mount- 
ing space in the equipment. If the 
equipment is to be designed around the 
board, advantages of 
printed wiring can be used. If the 
board is to be dimensioned to a given 
space, then the mechanical strength of 
the laminate may be a major factor. 

Separating the wiring into more 
than one printed-wiring board may be 
desirable for easier maintenance or 
equipment. Where 
there are several functional groups of 
circuits it may be advisable to fabricate 
each circuit separately. 

Electrical Factors such as voltage 
between normally in- 
fluences conductor spacing, while the 
current to be carried determines con- 
ductor width. Maximum voltage is im- 


BASE 
first consideration 


space-saving 


servicing of the 


conductors 


portant, since leakage resistance may 
determine the type of material 
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selected. It may be advisable to exam- 
ine the schematic wiring diagram and 
determine the maximum d-c or peak 
a-c voltage between any two con- 
ductors; this can become a design fac- 
tor in selection of required insulation 
resistance 


Environment in which the board ts 
used also plays a part in the choice of 
laminate. For example, if the board is 
used in 350 F ambient, a NEMA G-7 
laminate would be the only choice 


Table Ii — Copper Foils 
Used With Clad Laminates 
Standard weights are 1 and 2 oz for both 


electrolytic and rolled copper. Rolled copper 
can be also obtained in intermediate thickness 





Foil Thickness, in. Weight, oz 


per sq ft 





Electrolytic Rolled 





0.00068 
0.00135 
0.0027 
0.0040 
0.0068 
0.0094 


0.00135 
0.0027 





connector can be increased by inserting additional female sec- 
tions between end pieces. 3 — The 44-contact connector by U. S. 
Components is designed for 1/16 in. wiring board. 4— DeJur 
Amsco 48-contact connector for 3/32 in. board; rear view shows 
wire-wrap terminals. 


since no other material has an operat- 
ing temperature this high. If the unit is 
to operate in a highly humid atmos- 
phere a glass-cloth base with an epoxy 
resin binder should be used because it 
has excellent electrical 


under high humidity 


sure or altitude can also affect choice 


properties 
Barometric pres- 


of materials, since at low pressure the 
possibility of arc-over between high- 
voltage conductors is greater 


Determining Conductor Characteristics 


Once the laminate is chosen, the 
next step is evaluation of conductor 
type, width, and thickness. Copper foil 
is available in both electrolytic and 
rolled types. At present electrolytic is 
most widely used; rolled copper pro- 
vides greater surface smoothness, 
more uniform thickness, and reduction 
in the number of pits and pinholes 
rhis results in improved etching and 
dip soldering characteristics. Table II 
lists available copper 
foil. Both 1 and 2 oz copper are almost 
universally used for both electrolytic 
and rolled copper. Both types are also 
available in other standard thicknesses 
shown; rolled copper can be obtained 
in any desired intermediate thickness. 
Current rating generally 


thicknesses of 


used for 
design of conductors is the d-c, or a-c 
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Temperature Rise, deg C 


Fig. 8 — Temperature rise of standard widths and thicknesses 
of copper-foil conductors for various values of current. Line in 
color indicates standard 40 C rise design center. Ambient tem- 
perature must be added to rise to obtain true operating tem- 
perature; if this temperature approaches or exceeds the maxi- 


mum continuous operating temperature, the cross section must 


be increased by using thicker or wider foil. 


Table Ill — Destructive 
Currents for Copper Foils 





Destructive Current, amp, for 


Foil Thickness of 
Foil Width, in. wedonaeneni 








0.00135 in. 0.0027 in. 
; 5 8 
I 6 10 15 
A 15 20 


23 35 

















rms value, which causes a 40 C rise 
(104 F) above room temperature of 20 
C (65 F). This means an actual foil 
temperature of approximately 170 F 
at room temperature. Conductor tem- 
perature should be watched carefully, 
since 170 F the maximum 
operating level for nylon base and 
other low-temperature materials such 
as polystyrene or lucite. If the equip- 
ment is to be used in ambient atmos- 
pheres much above 65 F, conductor 
width should be proportionately in- 
creased to lower conductor tempera- 
ture and keep operating temperature 
within safe limits. This can be deter- 
mined from Fig. 8 which shows tem- 
perature rise for various conductor 
widths and currents. 


is near 
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Copper Width, in 


Fig. 9— Current required to produce standard 40 C rise in 
standard widths and thicknesses of copper foil. This chart is 
useful in minimizing line width; for a given current rating inter- 
mediate values of line width can be read. Assuming 6 amp and 
40 C rise, line width is slightly over 5/64 in. 





6 
Silver conductor 
0.0015 in. thick 
on'jg in bose 
Fig. 10 — Current 40 C rise 
required to pro- S 
duce standard 40 C 
rise in various E 
widths of 0.001S-in. _ 
thick pressed-silver © 
conductors. 5 
o 
3 















When using 40 C as the design cen- 
ter for conductor temperature 
Fig. 9 can be used. The vertical lines at 
the common conductor widths of Ms, 
go, Ye, and \ in. intersect the amount 
of current which must be carried by 
the two most commonly used copper 
foil weights to produce 40 C 
Nominal plating thickness is 0.003 
0.001 in. For copper conductors 
formed by the electroplating process a 
curve drawn about mid-way between 
the two curves of Fig. 9 may be used. 
Where conductors are subject to in- 
termittent or periodic current surges, 
it is best to use maximum or peak cur- 
rent as the value for conductor dimen- 
sion design. For purposes of minia- 
turization, or space saving it may be 


rise, 


rise. 


0.075 





0100 


Conductor Width, in 





conductor 
width possible. Since conductor tem- 
perature rise is lower for intermittent 


necessary to use smallest 


than for continuous currents of the 
same magnitude, it is possible to use 
smaller widths without exceeding 
maximum allowable temperature rise. 
However, such cases should be care- 
fully evaluated, and in no case should 
the maximum current be allowed to 
approach values which would destroy 
the foil. These 
Table III for | 
various widths 

If the board is to be designed using 
silver conductors, Fig. 10 can be used 
for determining conductor width. In 
this conductor thickness is 
limited to the recommended 0.0015 in. 


values are shown in 
and 2 oz copper of 


case, 
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Prototype Design 

Once the required size of the board 
has been determined and electrical 
components have been obtained, 
mockup of the prototype model can 
proceed. Although the final or master 
drawing will be made to some enlarged 
scale, the prototype is produced actual 
size. A piece of cardboard the same 
shape but about one-third larger than 
the desired size of the wiring board 
should be obtained. On this, mount 
graph paper with 'o-in. squares using 
scotch tape or rubber cement. This 
aids in determining final dimensions to 
be later transferred to the enlarged 
drawing and also provides a '\0-in. co- 
ordinate system for locating mounting 
holes. This being widely 
adopted and machines for drilling or 
piercing holes based on these coordin- 
ates are available 


system Is 


Position the sockets, resistors, capa- 
citors and controls or switches to pro- 
duce a satisfactory arrangement using 
the schematic 
guide. 


wiring diagram as a 
Take care to provide for heat 
dissipation of resistors and tubes and 
for adequate spacing of components 
having higher element voltages. Rear- 
rangement is invariably necessary as 
the layout proceeds. Resistors and ca- 
pacitors may be arranged at various 
angles to each other to provide the 
shortest runs and usually most com- 
pact arrangement as shown at left in 


Fig. 11. Or these components may be 


Fig. 11— Left, components arranged for point-to-point wiring; 
this generally produces most compact assembly. Right, compo- 
nents arranged in standardized parallel-and-right-angle pattern. 
This method is becoming more widely used since repair of cir- 


aligned parallel to each other (right) 
using a more complex wiring pattern. 
he principle advantage of this is that 
parts laid out in such a fashion lend 
themselves to automatic assembly. 
Determine where input and output 
stages and connectors or any other ter- 
minations are to be located. Draw long 
unbroken a-c and d-c power and 
ground conductors. Lay out plate and 
grid connections so that the grid and 
plate leads of each tube are isolated 
from each other. A grid-type pattern 
can be placed between the two to act 
as an electrostatic shield if required. 
Trace outlines of the components in 
place on the graph paper when the 
component and wiring arrangement is 


Allow at ' 


satisfactory least ‘x in. be- 
tween the end of resistor or capacitor 
body and the bend in the wire so that 
bending does not damage component 
When using the ';o-in. system for hole 
locations, distance between centers 
will then be equal to the maximum 
length of component, plus ‘4 in., plus 


the additional distance to the 


next 


nearest \\o-in. When components and 


terminals have been drawn in proper 
position, draw lines for interconnect- 
mg conductors, attempting to avoid 
crossover. If 


crossover cannot be 


avoided, the conductor 
routed. 

Switches can be incorporated as an 
integral part of the wiring pattern 


when required, as shown in an earlier 


must be re- 


tiples of 0.10 in. 


illustration (Fig. 2.) The switching 
contact areas can be applied to one or 
both sides of the printed wiring board. 
Contact arms can then be added to the 
board using the central hole for shaft 
support. Switch contact elements can 
be interconnected using printed wiring, 
thus eliminating separate wiring opera- 
tions. Multiple concentric switch ele- 
ments can be produced, limited only 
by the wiring board 


Printed-wiring switch boards may be 


size of the 


stacked in the same manner as conven- 
tional wafer switches 

Flush switch-segment areas are best 
produced using an insulated base of 
melamine resin and conductor areas of 
nickel plating over rhodium. Life ex- 
pectancy for this type is several mil- 
lion operations at high speeds. Rho- 
dium plated over nickel may be used 
in a raised circuit switch pattern if 
contact bounce can be tolerated, such 
as in slow switching operations. Here 
the wiring base may be standard ma- 
terials such as previouly listed in Table 
I. For very 


such as by 


slow switch 


hand, 


silver-plated switch plates are widely 


operations, 


pressed silver or 


used 

Through connections are used when 
necessary to provide connections be- 
tween conductor patterns on both sides 
of a printed wiring board 
be obtained by 


These can 
using eyelets in the 
prototype model or the more reliable 
plated-through holes in the production 


cuit is usually easier, and also because specialized machines for 
punching, drilling, and assembly are available which use linear 
and rectangular machining, dimensions based on integral mul- 





Point - to- point 
layout 





Standardized 
layout on 
O.1 in. grid 
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Fig. 12 — Prototype design aids. Above at left, engineer- 
ing kit by Erie Resistor designed around a new system 
of assembly. Each strip, shown on cover, contains vertical 
clips into which resistors or capacitors can be snapped or 
readily removed. Bottoms of these clips have prongs 
spaced at multiples of 0.02 in. which coincide with printed 
wiring pattern supplied with kit. Center, kit by Micro- 
Circuits provides liquid silver conductor and resistor paints 
which can be applied with a brush; these are useful in 
making changes in prototype wiring patterns. At right, 
kit by Techniques, Inc., which includes assorted sizes of 
single and double-clad laminate, etching powder, tape 
etch resist, paint resist, and photo-sensitive resist. The 
tape and paint resist can be applied directly to the copper, 
while the photo-sensitive resist requires processing. Kit 
also includes hardware, tube sockets, and a printed-wir- 
ing connector. Lower left, layout of etch-resistant pattern 
on copper foil is simplified using tape materials or resist 
inks in this kit. For rapid application of resist pattern, 
tubes shown each have a ball-point pen which rules ap- 
proximately 1/16-in. line; each tube has a different color 
resist for identifying patterns drawn. 


model. Where no component lead is 
dip soldered in a plated hole, an eyelet 
in addition to the plating, will provide 
maximum reliability. 

Eyelets and terminal lugs should be 
specified where connections may be 
soldered or unsoldered several times 
in changing components, or where 
vibration will be encountered and 
plated-through holes are not used, such 
as on a single-clad laminate; this hard- 
ware prevents the foil breaking away 
from the Eyelet diameter 
will depend upon dimensions of com- 
ponent leads; common diameters are: 
Yo, Yo, 2, and % in. 

For the most reliable joints, gold or 
solder-plated eyelets should be used, 
since they wet readily when solder 
dipped. When heading over eyelets it is 
important to make contact with the 
conductor; otherwise, corrosive solder 
flux residues may be trapped under the 


laminate. 
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eyelet heads and failures may appear 
later 

Once a satisfactory layout has been 
drawn on the graph paper, a hand- 
wired breadboard model can be made 
using an unclad sheet of the plastic 
laminate which is to be used as a base 
in the production model. Hand wiring 
may not be satisfactory in some cases 
because the electrical characteristics of 
conventional wiring are different than 
that of the foil conductor pattern. One 
of the prototype kits such as shown at 
above in Fig. 12 may be helpful at this 
stage. The one at the right has several 
sizes of single and double-clad Me in. 
XXXP boards, together with sockets, 
connectors, hardware, etching power, 
and flexible tape and paint etch-resist. 

The prototype wiring pattern is 
formed on the surface of the copper- 
clad laminate using either the tape re- 
sist, Or paint resist which can be ap- 


plied with ruling pen or fine brush. 
The resulting pattern can then be 
etched and the final wiring pattern 
drilled and components mounted. 

If considerable layout work is in- 
volved requiring two or three con- 
ductor line widths, varying widths of 
tape resist, below left in Fig. 12, can 
be used. For rapid application of etch 
resist, the each have a 
ballpoint pen which rules a \g¢ in. line; 
in addition each tube of resist is a dif- 


tubes shown 


ferent color to aid in identifying con- 
ductor patterns drawn. Where modi- 
fications in a wiring-pattern design is 
required after prototype test, use of 
conductive paints applied with a brush, 
center above, can save time. 


To evaluate designs using embossed 
wiring patterns with connections based 
on a 0.020 in. grid system, the kit at 
left above provides a wiring board and 
component-holding strips which are 
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inserted vertically into the board. For 
rapid changes in resistor or capacitor 
values, resistors and capacitors of vari- 
Ous sizes can be snapped into clips in 
the vertical elements without soldering 

Assembling components on the 
board on the side opposite the pattern 
is relatively simple. Resistors and tubu- 
lar capacitors are handled by bending 
the leads over 


from the 


at the proper distance 
ends of the components, 
pushing the leads through the holes 
and bending them on the reverse side 
to prevent the component falling out; 
Other 
nents such as sockets, variable resistor 
and 
stalled by insertion in the proper keyed 
connection and support holes 


excess wire is cut off compo- 


controls filter capacitors are in- 


If single-clad boards are designed 
plated-through 
holes, care must be taken that the com- 


without eyelets or 
ponent leads do not transmit stresses to 
the conductor pattern and separate it 
from the Where 


resistors or 


board. components 


such as capacitors are 


board, this 
can be done by swaging as shown at 


mounted away from the 


the top in Fig. 13, or bending the 


leads as shown at the bottom. 


Soldering the components to the 
board is a final step in both prototype 
and production wiring boards, and is 
normally done by dip soldering. For 
single-clad boards, components are 


mounted on the board opposite the 
pattern so they are not immersed in 
the solder during the dip. For double- 
clad boards with components on both 
sides, one side is solder dipped as for 
single-clad boards; after dipping the re- 
maining components are soldered to 
the second side using a hand soldering 
iron. 

Flux used is an important factor in 
Both plain 


activated 


successful dip soldering 
and 


resin-solvent, resin-sol- 


Swoaged 














vent fluxes are currently used and are 
applied by dipping, spraying, cr brush- 
ing. The plain resin is used because 
residues left on the wiring board are 
nonconductive and noncorrosive 
However, it is slow acting on tarnished 
metals unless all 


surfaces are clean; 


for this reason defective joints often 


occur. The activated flux is faster act 
ing and can solder several metals that 
the plain resin could not. An indication 
of the general order of solderability is 
given in Table IV from Alpha Metals 
The principal limitation of activated 
flux is a corrosive and conductive resi 
due that may remain if the flux is not 
completely heated. For this reason, 
boards soldered with activated flux are 
cleaned with solvent following the dip 
soldering and preferably while the 
board is still warm 

Solder should be virgin metals of 60 
per cent tin and 40 per cent lead melt 
ing in the range of 361 to 370 F, or 
eutectic 63 per cent tin and 37 per cent 
lead which melts at 361 F. For 
ceramic wafers, or other areas with sil 
ver, the solder should contain 2 or 3 
per cent of silver to prevent the solder 
from removing the silver from the 
ceramic surface 

For dip soldering, flux is applied by 
dipping, spraying, or The 
should be maintained be 


tween 450 to 500 F, depending upon 


painting 
solder pot 


the laminate used. After flux is applied 
the board is placed in the solder at a 45 
to 60 deg angle, which is gradually re 
duced until the entire bottom of the 
wiring board is in contact with the sol 
der. The 
moved about the surface of the solder 
XXXP 
from several suppliers will safely with 
stand 


board is then rocked and 


from 2 to 10 sec laminates 


more than the standard 450 I 
for 10 sec. Before each dip the dross 


should be cleaned from the top of the 


Table IV — Order of 
Solderability of Metals 


Tin-Zinc Plate 
Gold 
Silver (Clean 

Cadmium Plate (Cle 
Copper 
Tin (Hot Dipped 


Clear 


Tin P ate 


DECREASING 
Clear 
Solder Plate SOLDER 
Lead ABILITY 
Cadmium Plate (Oxidized 
Copper (Oxidized 
Silver (Tarnished 
Tin Plate (Oxidized 
Nickel Plate 
Brass 
Chromium 
Aluminur 
solder to avoid unsoldered areas 
If no dip-solder tank is available, a 


soldering 


small hand iron or gun of 


low wattage can be used to avoid over! 
heating the copper foil. Special low 
temperature solder alloys are available 
for hand soldering or touch up work 
when heat may damage conductors o1 
such as 


heat-sensitive components 


diodes, transistors, or insulation 


Preparing Master Drawing 


The master drawing is an enlarged 
drawing of the wiring board. Scale of 
the master depends upon required ac 
curacy or fineness of detail required in 
the production model. Where board di 


mensions are in the order of several 


inches the master is generally made 2 


to 4 times actual size; for smaller as- 


semblies the scale may run from 5 to 


10 to 1. A typical master drawing of a 


one-sided pattern, reduced to actual 


size, is shown in fig. 14; the accom 


panying table summarizes recom 


mended dimensions (final size) for 


conductors of copper foil used in 


etched and embossed wiring, and for 




















Lomnote Copper 


Solder 


’ 
Copper 


Solder 


Fig. 13 — Method of mounting tubular components to prevent component leads from transmitting stress 
to conductor pattern. Swaging or bending leads as shown minimizes chance of foil pulling away from board. 
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Fig. 


14 — Layout of a typical master drawing reduced to actual size; 


chart below gives standard design data for master wiring pattern. 





Item 


Copper Condu 





Conductor thickness 


— = 


Conductor width in 


Conductor spacing in 


Letter size 
Height 
Line width 


EE 


min 


between conducto 
and edge of board 
— 7 


Component insertion holes 
ize 


min, in 


min 
Toleranc es 
Diameter 


Location 


1g between holes 


Spacir 


Land around hole 


Large conductor areas 


; 


= 
' 
aminate thickne 


east | 


Where « 


will 


mducto 


arge radius 
Areas greater than 


should be in form o 





copper plating used in electroplated 


circuits 


Drawing cloth used should be di 


mensionally stable. In inking the wit 


ing pattern, a circular “land” should be 
provided wherever a component lead 


or terminal connects to the conductor 


180 


Where a 
in the large conductor 
the 


pattern termination occurs 


area of a ground 


or shield broken grid pattern 


normally used should be interrupted 


to prov ide a solid area around the con 
necting point. Examples of this may be 


seen at /0 in Fig. 14. Wherever a com- 


ponent with multiple terminals, such as 


1 socket or switch is used, a circular 


land around the component insertion 


hole should be drawn, even though no 


connection ts made; this provides addi 


tional mechanical support 


Examples 


of this are shown in the insertion holes 


for the tube socket 


Maximum conductor widths are de 


termined on the basis of allowable 


temperature rise for conductors carry 


ing heavy currents, such as filament or 


heater circuits. Low-voltage conduc 


tors carrying low current h as grid 


and control-circuit leads 


All hole centers should be indicated 
the 


or lead termination holes should be in 


on pattern. Component insertion 


dicated by an open circle approxi 


Hole 


conductor 


mately 0.20-in. final size centers 


not a part of the pattern, 


such as for hardware or board mount 


ing, should be drawn as small circles 


~ 


dimensions of 0.20- 
OD. When drawing 


conductors 


reduced-size 


in. ID and 0.60-in 


with 


the wiring pattern lands, 


connector tabs and large areas broken 


by grids should be first outlined, then 


filled in with a brush or inking pen. If 


a two-sided pattern is being prepared, 
use transparent cloth ior masters; ac- 
curacy of hole registration can then be 
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Fig. 15 — Machines for punching and drilling component in- 
sertion and connection holes in printed-wiring boards. TOP, 
RCA automatic hole-punching machine with covers removed. 
The machine is controlled by a glass-base cloth punched 
tape. As each hole passes over a sensing bar, one of 58 
punches is operated by a solenoid. Punches are 0.052-in. 
dia; hole locations are based on 0.10-in. grid pattern; speed 
is 12,000 holes per min. Glass or paper-base laminated boards 
can be used, but maximum thickness is 1/16 in. CENTER, 
Weidemann turret punch press. To position blank board 
under a punch, operator uses a template shown in white in 
center of machine; blank board is at far side. Stock board 
can be used as a template. Maximum rate is about 120 holes 
per min, but turret carries 12 punches and several hole 
sizes can be punched in one work cycle. Maximum board 
thickness is “« in. BELOW, Zagar gearless drill head show- 
ing a wiring board drilled in one operation. Board has about 
150 holes, the largest 5/16-in. dia. This drill head is used 
in a standard drill press and can be set up with hole spacing 
based on any standard grid pattern. Heads with up to 375 
spindles have been produced; any standard thickness of 
laminate can be drilled. 


Table V—Minimum Recommended Bend Radius in Post- 
formable Plastic Materials 
Where copper 


thicker is recommend 
radius bends. Radiu 


Location of Copper Sheet Minimum 
on Surface of Bend Thickness, in Radius, in 


Inside 








checked by placing one master over 
the other 
marks should be placed on the drawing 


Reference and registration 


outside the wiring pattern area. 

Data required for tooling to drill, 
punch, blank, and otherwise machine 
the board should be included on a di- 
mension drawing which accompanies 
the finished master drawing. Several of 


the base materials require heating for 


punching, and figures on shrinkage to 


be allowed should be obtained from 


the supplier. A typical value is 0.002 
in. per in 

For holes in pilot models or for 
small production runs a single-spindle 
drill 


quantity 


press can be used. Where any 


is to be produced the holes 


can be punched using specialized 


equipment, Fig. 15, 


such as tape-pro- 


The technique of printed wiring for 
industrial service is a new and rapidly 
expanding field. Recent industrial ap- 
plications demonstrate that the process 
has arrived as a design tool: the motor 
control shown on the front cover and 
the welder control in Fig. 1, and in 
business machines, computers and in- 
struments. While drawing considerably 
on earlier developments in the design 
of communication equipment, only re- 
cently have the specialized materials, 
components, processes and fabricating 
methods for industrial use become 
available. 

Information and data drawn on by 
Editor, James McDermott, 
in preparing this staff-written article 


were from a variety of sources repre- 


Associate 


senting a good cross section of the field 
at the the manuscript 
preparation. No doubt 


are now ready to offer their facilities 


time was in 


other sources 


This assistance was received from five 


general areas 


Types of Printed Wiring 


Aerovox, Special Products Div.—pressed 
silver; etched; integral switches, com 
mutators 

Cornell-Dubilier—etched 

Croname—etched; plated 

Erie Resistor—embossed 

General Electric, Components Dept 
plated; Commercial Equipment—etched 

Photocircuits—etched; 
commutators 

Technograph Printed Electronics—etched 


integral switches, 


Materials for Printed Wiring Boards 


American Brass—copper foil, electrolytic 
Continental Diamond Fibre—copper-clad 
laminates 
Formica Co.—copper-clad laminates 
General Electric, Laminated and 
Insulating Products Dept.—copper 
clad laminates 
Mycalex Corp.—copper-clad laminates 
National Vulcanized Fibre—copper-clad 
laminates 


182 


Revere Copper and Brass—copper foil, 
rolled 

Rubber and Asbestos Corp.—liquid 
adhesives, adhesive-coated copper foil 

Spaulding Fibre—copper-clad laminates 

Synthane Corp.—copper-clad laminates 

Taylor Fibre—copper-clad laminates 


Components 


Pacific Coast 


Aerovox, 
tube sockets; Special 
electrolytic, foil, and 
tors; printed circuit 
assemblies 

Aircraft-Marine Products 

H. H. Buggie & Co.—connectors 

Cannon Electric—connectors 

Centralab—printed circuit resistor 
capacitor assemblies 
hicago Telephone Supply 
resistors 
inch 
ircon—eyelets; miniature connectors; 
pilot lights 


larostat 


Div.—right-angle 
Products Div 
ceramic capaci- 


resistor-capacitor 


connectors 


variable 


tube sockets and connectors 


variable resistors; resistors 
ornell-Dubilier—electrolytic, foil, and 
ceramic capacitors 
Dale Products, Inc 
wattage resistors 
DeJur-Amsco 
Eby 


I Ico 


precision high- 


connectors 
tube sockets; connectors 
tube sockets: connectors 
Erie Resistor 
assemblies; 
Federal Telephone & Radic 
selenium rectifiers 
General Electric, Apparatus Sales Div 
capacitors; Wiring Service Dept 


resistor-capacitor 


resistors 


connectors 
Good-All Electric paper 
tubular capacitors 
Harvey Hubbell, Inc 
Industrial Hardware 
International Resistance 
Lectrohm—power resistors 
P. R. Mallory—electrolytic 
capacitors, variable resistors 
Mycalex Tube Socket Corp 
Oak Mfg.—switches 
Onondaga Pottery 
resistor-capacitor 
Photocircuits—switch plates 
Sprague Electric—electroyltic, 
ceramic capacitors; resistors 
Sylvania—tube sockets 


and mylar 


connectors 


tube sockets 


resistors 


tube sockets 


printed circuit 
assemblies 


foil, and 


grammed punching machines, top, a 
turret punch press, center, or the gear 
less drilling head, below 

Special types of laminates can be 
postformed into shapes other than the 
flat board if so desired. Single-clad or 
double-clad material can be used and 


can be formed from both sides. Table 


V gives the minimum recommended 
radius for bends in these materials 


U.S. Components—connectors 
Winchester Electronics—connectors 


Design Aids 


Dietzgen—dimensionally-stable drawing 
cloth 

Erie Resistor—prototype design kit 

Keuffel & Esser—dimensionally-stable 
drawing cloth 

Micro-Circuits—conducting paints 

Photocircuits—dimensionally-stable 
ing cloth with 0.10 in. grid; templates; 
prototype design kit 

Techniques, Inc.—Prototype design kit, 
etching chemicals, tube sockets, 
hardware, and connectors; tape and ink 
etch-resist kit; silk-screen kits 


draw 


Manufacturing Equipment and 
Processing Materials 


Alpha Metals—solder 

W. H. Brady—tape etch resist 

Bruno-New York Industries 
machine 

Dow Chemical—etching chemicats 

Drake Electric Works—dip-soldering pots 

Dry Screen Process—dry screen 
printer for etch-resist pattern 

duPont— printing and etching chemicals 

Eastman Kodak—printing and etching 
chemicals 

Electric Soldering Iron Co 
pots 

General Electric, Apparatus Sales Div 
small soldering irons 

Haloid Co.—Xerographic printer for etch 
resist pattern 

Philip Hunt Co 
solder resist 

Kester Solder Co 

Mallinckrodt Chemical 
and etching chemicals 

Printed Electronics Corp.—machine for 
processing prototype boards 

Radio Corp. of America 
punching machine for boards 

Techniques, Inc.—tape and ink etch resist; 
etching chemicals 

Ungar Electric—pencil-type soldering 
irons 

Weller Electric—hand soldering guns 

Wiedemann Machine—turret punch press 
for boards 

Zagar Tool 
boards 


lead forming 


dip-soldering 


acid for etch using 


solder 
printing 


automatic 


gearless head for drilling 
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Influence of 


_ Gyroscopic Principles 


on Design 


Derivation of magnitude and direction of gyroscopic couple 
as a function of spin speed, inertia, and precession speed. 
Examples of secondary effects; simple bearing loads, air- 


plane torques and combined loads on motor bearings. 


RUSSELL P. NAGORSKI 


The Ramo-Wooldridge Corp 


luke Gyrroscopr has long been known by name and 


pose, but the basic principles are being applied at 


increasing rate lor example, the use of extremely hig 


] 





speed motors under certain boundary conditions requi 
careful consideration of gyroscopic effects if serious prol 
lems are to be avoided 

lhe gyroscope consists of a rapidly spinning rotor wit! 
ippropriate supporting structure exhibiting the followin 
fundamental properties 

1. Rigidity or gyroscopic inertia. ‘The rotor axle, when 
the rotor is spinning, will maintain itself pointing in 
fixed direction in space unless acted upon by externa 
rorces 

2. Precession. If a torque is applied to the rotor through 
the supporting structure, which would attempt to chang« 
the axis of the rotor, the rotor axle will precess in a plan of vectors Ge 2 5 will be displaced 
it right angles to the planes of spin and ipplied torque original anewler momentum 1} - : Ad 


Fundamentals of Gyroscopic Theory 


Any quantity associated with an axis, such as angula 
velocity and angular acceleration, can be expressed as a 
vector along that axis. The sense of such a vector is usual] 
determined by the night hand rule, where the cupped 
fingers indicate the sense of rotation, and the extended 
thumb the sense of the vector quantity. ‘Torque, ingular 
impulse, and angular momentum can also be expressed 
in this manner. 

If a spinning rotor is subjected to an external torque 
as shown in Fig. 1, the applied torque increases th« 
ingular momentum of the rotor by the amount AG 


colinear with the initial angular momentum G ind 
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ingular momentum vector impli rotation in a plane 
direction, it follows that 
ingle A@. Assuming 
follow the 


uniform 


the rotor 
that 
motion of 
velocity 2 
small, then 


perpendicular to it 
must turned 
the forces on the 
the shaft, the 
illed the 


the angle Aé@ i 


have through an 
ynsistantlhy 
rotate at a 
If A@ is very 


equal to its sine anc 


rotor 
unit will 
precessional velocity 
ypproximately 
Ml 
G 


his simple equation is the crux of the PYTOSC prin 


behaves as a body of a 


high 


or angular momentum 


ind explains why the gyroscope 


inertia, if relatively velocity 
Note that the 
tends to rotate so as to align itself with the applied 
Knowing this estab 


relatiy senses of the vectors 


erv large spinning 
is present 


vector 


spim 


torque vector when precession occurs 


lishe ) the 


EXAMPLE 1 


whose radius of 


\ motorcycle has a flywheel 


in. and weighs 20 Ibs. The 


gyration 
cylist rounds a curve of 
30 ft radius while traveling at a speed of 30 mph and 
during which time the flywheel has an angular velocity 
of 2700 rpm. The axis of the flywheel is parallel to the 
What is the 


the flywheel bearings due 
the flywheel 


ixes of the wheels maximum torque on 


to gyroscopic acceleration? For 
WK 180 Ib-in 
907 rad. /sec 


motorcycle 


For the 


radial line as shown in 
that the cyclist must lean 


scopic tenden of the 


ilong i 


vident 


SYMBOLS 


gravity acceleration 


pproximatety 386 in. /sec 


] 
ngular momentum 


change in angular momentum 
force moment of inertia 
radius of gyration 

external applied force 

linear velocity 

veight of rotating member 
tangential acceleration 

prece ssional velocity 


applied torque 





spin velocity of rotor 


should 


be noted here that this analy 


+] } 
I I 


iCcce¢ ler itions whi I 


radially. 


1c centripeta 


tendency to tip 


EXAMPLE 2 
\ ship, 


circle. The 


making 35 knots, turn 


mile 


propellor, shaft a1 


driving unit have a radius of g 


bind 


shaft bearings due to gyroscopic action 


ind rotate at a 
n the 


35 knots 59.1 ft/sec 


1,320 ft 


0.0449 rad /se 


¢ 
WA 2820 lb-ft 


62.8 rad /sec 


l 0.0449 


62.5 246 It 


EXAMPLE 3 


\ compressor unit of a 
it 15,000 rpm with a moment < I 50 Ib-ft 
the jet plane banks and dips into a vertical from 


horizontal flight within a one mile radius 1 speed 


500 mph, what is the magnitude of the experiences 


the plane due to gyrosc 


1570 rad 


l 1570 (0.139 


EXAMPLE 4 
4 small synchronous motor is mounted on a rotating 
as shown in Fig. 4. Calculate 


to the variou 


table of a tracking device 


the loading on the motor shaft bearings duc 


a, © ( Tongentio!) 


W n2 
—_—___ = = 
gar 


(Centripetal) 


¥. 
a or Y 
s 9” w 


a 


(Gyroscopic torque) 
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inertial effects. The 

mounted mot ind 

of 15 rps* at l 

is constant at 200 rps 
Maximum loading 

radial and thrust ci 


the inner bearing is 


nd the distan 


load on the inner 


rot 
‘aleulating the resultant 


it night angle 





Cracking of Welded Low-Alloy Steels 


HiGH STRENGTH LOW-ALLOY Mn-N1r-Cr-Mo srTreets 
NE 9400 are r¢ cracking in the heat-affect 
adjacent to fusion line of w ead ybtain 


underst 


inding o 
of this type 
Ministry 
Association 
ism of hard-zone 
ing Ttormation 
rating the weldal 
electrodes 
Standarc 
because it f 
tion. ‘To differentiate between the effects of rate of coo 
restraint, and ty f el 
tests were 
\ thermocouple w c edded in the aft 
a test plate about midway of the projected weld 


uring and after tl welding ope! 


peratures « 


recorded on a strip-chart tyy f instrument 


showed that cooling rate fro >) F was crit 


The effect of restraint, « revention of relative 
of one plate over another during welding, was 
lates which h been previoush 
together and then welding two plates identical w 


used in the first test but free to slide with respe 


other. Care was taken to maintain all oth 


welding two | 
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Table I—Allowable Temperatures and Stresses for Spring Materials 


Endurance Limit 
Max Modulus Allowable Design Stresses | Max. Stress Range 
Recommended of Elasticity for Compression Springs, for 10,000 Cycles 
SPRING STEEL Service Temp 10° psi 1000 psi | 20,000 psi Initial Stress 
deg F 
Tension Torsi 


Music wire, SAE 1085, 1090 250 12 
Hard-drawn steel, SAE 1350, 1360 400 | 11 | 

Oil-tempered, SAE 1065 (MB 400 | 11 ; 5 | 80,000 110,000 
Annealed high-carbon, SAE 1080 (HB 400 11 | 7 | 80,000 110,000 
Chromium-vanadium steel, SAE 6150 425 j 11 8 ] 85,000 120,000 
Silicon-manganese steel, SAE 9260 400 10.7 82 80 , 000 110,000 
Silicon-chromium steel, SAE 9254 450 j 11.§ ) 85 ,000 120,000 





CORROSION RESISTANT MATERIALS 


Stainless steel, type 302, SAE 30302 550 : 10 7 ) 5.000 110.000 
Stainless steel, type 414, SAE 51414 450 5 10 ) / 5 10.000 90.000 


Inconel 650 10 5 000 75,000 


Monel. . | 400 9 5 | ~ 45. OOF 60.000 
K Monel, age-hardened | 450 95 55 ) 50 ) 65.000 


60.000 


Permanickel, age-hardened 550 3 11 

Duranickel, age-hardened 11 60.000 

Inconel X, spring temper + 1200 F 
for 4 hr 

Inconel X, spring temper + 1350 F 
for 16 hr... t 31 

Beryllium copper, ASTM B 197-52 : 17.9 5 45,000 75.000 

Phosphor bronze, SAE 77, 81 14.5 : 3 35.000 50.000 

Brass, SAE 80 75 14 











NOTE: These design stress values include the Wahl factor, and are to 15 
subject to the following general adjustments Torsion, flat, can 
Wire dia: under 0.020 in., increase 20 per cent; over 0.020 t te 5 per cent. 
0.057 in., increase 10 per cent Extension springs 
Compression springs, preset and shot peened: increase 10 Sudce applied 





Spring Materials 


for High Temperature 


SELECTION OF SPRING MATERIALS 


} t 


empeta ile ) TOSI 
limited to inless s r high n 

illoys. Music wire, carbon steels and 

non-ferrous alloys have a maximum 

temperature of about 400 F, as sh 

l'‘ables In iddition ther re I constant deflk 
normally resistant to corrosion and in deflection 
forms of oh temperature attack 

iddition, it is desirable that the 


tain maximum load capacity at the 





Table 1l—Comparison of Typical Spring Materials 
Material Size, in ecommended Uses 
mporative relaxation of sprin - 
at elevoted temperatures SAE 1065 
Stress ond temperature to proc Hard drawn 
6% load-loss after 7d MB Grade 
Carbon Steel 


SAE 1065 
sto Oil Tempers 
ncone/ X spring MB Grade 
n! romper ond aged Carbon Stee! 


orrected), 


SAE 1080 
Oil Tempers 
HB Grade 
Carbon Steel 


stress ( 


SAE 1085 
Music Wire 


rsiona 


T 


Fig 1—Relaxation ired springs of 
various materials, bi m per cent load 


ss in 7 days alloys shown in color 


SAE 51414 
Type 414 


Data on relaxation and creep 
Stainless 


for spring materials at tempera- SAE 51431 
- ; Type 431 
tures up to 700 F; recommended Sicnieces 


design stresses for nickel alloys 
: ; SAE 80 
for light, medium and severe Spring Brass 


duty; data on endurance proper- 


ties and effect of shot peening. oem rm 
*hosphor-br 


al Nickel Company, Inc 
Beryllium£Copper 
ASTM B197-52 





Monel 


Service 


Duranicke 


Comparative relaxation data for several 


spring materials | for ter Inconel 


7 I I 





12 
K Monel, age hardened IOOOF for 6 hr 
eee 


_ 


re) 


70 p= ail 
6p 


@ 


per cent of load 
o 


- j noops 
47,900 P§' 25000 
+= Q,000 PS 


Reloxation, 


me, doys 


nconel, stress equalized at 9OOF for | hr 


per cent of load 
yo 


70,000 psi at 500°F 
60,000 psi aot 500°F 
eee ee 

50,000 psi at 500°F 








~ 
wn 


Relaxation 
°o 


ncone! No.| temper wire 
aged |350F for i6 hr 


3 
° 

c 

@ 
12) 
cy 
a 


g50F at 
"F50F at 70,000 ps 
000 ps 


a 
f a 


f 950F at 35,000 psi 


on 


Relaxation, 


} 950F at 50, 


ay ff p—ot 
/ 850F ot 50.000ps 
2 ba 750 50,000 psi 
750F af 50,00Ups 
~“B50F of 35,000psi 


30 


Fig. 2—Long-time relaxation of 


(A)—K monel and Inconel 


reloaded to original 


nickel alloys 
springs 
length at 8-day intervals 


(B)—Inconel springs at 750, 850 and 950 I 


onsidered 

As shown 
for both musi 
falls off 
slightly above room temperatut 
vanadium steel (SAI 150) and 


; 
Stainless retain thei 


rapid] with temper 


tempet 


for service above 


higher itures 
ing 50.000 psi f 
Inconel can _ be 


50 F, and 


at 500 F, 


Duranickel 


Table I11—Design 


Stresses 





Coiling 
Method 


Age 


Thermal 


Treatment 


hardened 


Age 


Stress 





Age 


Age 





Bg« 
harde 


tment. 


relie ved 


hardene 


ne 


anges are those which generally 
yt setting, as applicable. 


he 


} 


y treated. 


ar 


wd 


treated and cold pressed. 


age-hardened. 


hardened 


hardened 


d 





under 0.058 
0.058-0.114 
0.115-0.313 
0314-0 
0. 376-0 


0. 501-0 


er 0.500 


under 0 029 
0.029-0 .057 
0.058-0_.114 
0.115-0.229 
0. 230-0.313 
0. 314-0.375 
0. 376-0 438 
0.439-0. 500 
0.501—0. 562 


all sizes 
generally 
over 0.500 


under 0.029 
0.029-0.114 
0.115-0.229 
0. 230-0 .313 
0.314-0.375 
0.376-0.438 
0.439-0.500 

501-0 562 


312 and 





| 


lepend upon 





Product Enginec 


ring 





for Springs at Room Temperatures* 








Design Stress, 1000 psi 
Tensile Strength, Proportional 
1000 psi Limit of Compression Springs | Extension Springs Torsion Springs 
tensile strength 


Max. solid stress Max. working ¢ Max. working stress | Max. working str« 


After 
Age As Cold Light Medium 
As drawn | hardening m Torsion coiled’, | Pressed service, 

or uncor uncor uncor 
stress rected rected rected 
relieving 


170 
160 
150 
145 
140 


130 





vinuwownown Oo 
www So 


un 








wm uw 
ww 


wi ¢ 
7 





none 55 : 55 5 60 80 
required 


170 
165 
160 


oo 
oo 


NNnNNNS 
aonrunu 


A 


none 
required 


180 
175 
170 
165 
160 
155 
150 
140 


DHAAAAAGA OH 
rou 





110-120 


135-165 200 7 5 5-85 5-7 ) 60 


none 
required 
































The lower of the two modulus values is indicative of values after 
cold work; the higher value of the range is that which would be 
expected after thermal treatment. 

Properties of hot-finished and age-hardened material will vary 
between those of hot-rolled and aged and those of annealed and 
solution-treated and aged, depending on the finishing tempera 
ture and amount of hot cold work imparted by iling 
and subsequent hot setting. 

Ir nel “W” also. 














1) Music wire (A228-41) 

2) Oil tempered steel (SAE-1065) 
(A229-4!) 

3 Carbon steel valve spring wire 
(1065)(A230-4)) 

4) Hard drown steei (SAE -i060) 
(A227-41) 

7) 18-8 (302) Stainless steel 
(A 167-42) 

8) 6-2 (43!) Stainless stee 

\9) 18-12 Mo (316) Stainiess stee 

JO) Phosphor bronze, grade A | 
(5% Sn) BI59 ph INCONEL 

12) Be-Cu, 3/4 hard and aged 
BI97 47T 

13) Monel spring wire 


Torsional PL 








14) Nickel spring wire 
IS inconel, spring temper 





40 


16) K Monel, spr ng temper, aged 
Minimum stress, 


I? Z Nickel, spring temper, aged 
18 Inconel X, spring temper, aged 





13 Inconel X, No.! temper, aged 


Minimum tensile strength, |OOO psi 


K MONEL 
Wire, 0.148 in 


Moximum stress, 1000 psi 


—— Age-Hordened, 980 F.6 Hr. (HT) 
—— Stress-Equolized, 525 Fi Hr (SE 








i 
20 40 60 80 100 
Minimum stress, 1000 ps 





Fig. 4—Modified Goodman fatigue diagram for 

2 es ee = , stress-equalized Inconel springs (above) and heat 
120 ° - a — treated K Monel springs (below). For limiting 
_ ae ee eee aro Q2 030405 0810 stress range read vertically between line for mini 
Wire Diameter, in mum stress and maximum stress line for number 

of cycles. Note improvement in stress range for 
K Monel in the age hardened condition. All stresses 


are corrected for curvature 








Fig. 3—Influence of wire size on the tensile strength of typical sprin 
materials. Heat resistant nickel alloys are shown in color 


1000 F continuously or 1100 F for short periods of tit 

Performance of nickel alloys at longer periods of 
posure are given in Fig. 2. These data show that K Mc 
has relatively low but a progressively increasing relaxat 
with time. Inconel and Inconel X. howe tend 
stabilize with little added relaxation aft 


Ihus, these allovs are parti¢ rly usefu 


operation at high temperature under high 


DESIGN CONSIDERATIONS 


It is not usually possible to mak 
tions between nickel base and steel allo stec] ~— sic the following 
springs are calculated on the basis of workin ; ; 
90.000 to 100.000 psi; as shown in Table | Solid height stresses fo compression 
m the estimated torsional proportional 


ire too high for all the nickel allovs exce] ' 
> ae me he 


limit 


rdening 
l'orsional design stresses for most of the = ne 

ire in the range of 60,000 to 75,00¢ rhy ( Solid stresses after cold pressing ar 
ultimate tensile strength of the nickel alk is somewl height st lus a nominal 
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Duranickel 





Duranickel 


Inconel 


Inconel X. 


Inconel X 





Inconel X 


Table 1V—Design Stresses for Springs at Elevated Temperatures 


All values include the Wahl Curvature Correction Factor and are based on 5 per 
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Table V—Properties and Fatigue Strengths of Nickel Alloy Helical Springs 
Wire dia., 0.148-in 





Monel As drawn 800 300 67,900 


Properties of Wires Fatigue Strength or 
Stress Range of Springs, 

1000 psi. 
Thermal Treatment Torsional Torsional Curvature Correction Factor 
After Cold Coiling Tensile Breaking Propor- Included) 
Strength, Strength, tional Initial Stress—10,000 psi. 

psi psi. Limit, No. of Cycles 
psi. 

10 10 10 


Spring-temper wire, Stress-equalized, 525F, 3 hr 5,000 100 61,100 45,000 35,500 34,500 


75 per cent reduction 575F, 1 hr 000 900 64,700 


K Monel As drawn 500 300 67 ,500 
Spring-temper wire, Stress-equalized 525F, 3 hr 800 200 500 


65 per cent reduction Aged 980F, 6 hr., plus 900F, 6 hr 000 200 74,600 55.000 44.000 


Duranickel As drawn 74,800 700 70,200 


Spring-temper wire, Aged 980F, 6 hr., air cooled 25,000 39,700 76, 200 33 , 500 35,000 


65 per cent reduction 


Inconel As drawn 2,000 000 74,000 


Spring-temper wire, Stress-equalized 400F, 1 hr 000 000 73,900 27,500 


Zi 


65 per cent reduction Stress-equalized 600F, 1 hr 000 500 3,000 45,000 33 , 000 30 , 060 


Stress-equalized 800F, 1 hr 000 900 400 31,000 
Stress-equalized 900F, 1 hr 000 900 000 50,000 35.000 32,000 
Stress-equalized 1000F, 1 hr 000 100 100 30 , 000 


Initial Stress—20,000 psi 


Monel Stress-equalized 525F, 3 hr 000 100 59.000 49.000 46.000 
K Monel Aged 980F, 6 hr., plus 900F, 6 hr. 000 3 600 59,500 51,000 47,000 
Duranickel Aged 980F, 6 hr., air cooled 000 : 76, 200 55,000 45,000 44,000 
Inconel Stress-equalized 600F, 1 hr 000 3,000 55,000 40 , 500 40,000 
Inconel Stress-equalized 900F, 1 hr 000 . 000 60.000 42,500 42,000 











Monel Cold-coiled : | lo’ tol Not possible 


K Monel Cold-coiled 575 
K Monel Hot-coiled Not recommended 1100 8-16 
Duranickel | Cold-coiled 575 | 14*tol 1000 4-10 
Duranickel Hot-coiled 
Inconel Cold-coiled 
Inconel X Cold-coiled 875 | 
Inconel X Cold-coiled Not recommended 1350° 16 
Inconel X Hot-coiled. .| Not recommended 1350 16 ( 4 } 





Table ViI—Recommended Thermal Treatments for 


Nickel Alloy Springs 


Furnace cooling preferred 





Stress Equalizing* Age-Hardening 


| Temp. | Time | Temp Time 
; Hr | oF H: 


1,000,000 psi 


tol 1000 4-10/ 


Not recommended 1100 8-16 
| 


800°-900 1 Not possible 
| 3 1200 2-4 


Modulus of Elasticity, 


Torsion 








* Not necessary when alloy is age hardened. 


"cong; 





for air-circulating ovens; for liquid baths, the time may be reduced 30 to 50 
percent. 
600 800 1000 =«—«1200 
for small sizes only. 
Temperature, deg F 








for general service 00° to 750°F. is satisfactory for light service). 


for minimum relaxation at elevated te Pratt 5 
. , claxation at elevated temperatures. Fig. 5—Effect of temperature on modulus of elasticity 
No. 1 temper only; recommended for maximum resistance to relaxation at f kel ll 
elevated temperatures. OF GICKS: GHOY Spring wire 


Shorter time is satisfactory usually (See Fig. 2). longer heating time plus 
cooling at 25°/hr. down te 900°F., or equivalent step-down furnace cooling, 
recommended only for maximum properties obtainable. 

spring temper only to obtain maximum hardness and strength; not recom 
mended where maximum resistance to relaxation at elevated temperatures 
is desired. 
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Ine nade d 


Bending stress, 


FATIGUE PROPERTIES 


isndurance limit 
llovs, determined 
derably lower than 


lable I and |} 


nickel alloy 
only by a} 
increases 


For 
not 


gene! 


become embed 


concentrati 


EDITOR'S NOTI spring design is one of the common 
denominators in the field of Product Engineering 
be both complex and time 


Since 


consuming—trecent issues have in 


cluded a series of articles on design calculations for various 


types 
Design of Double 1955 page 209 \ 


reference book sheet with an extensive tabulation and a carefully 


Springs, September 


worked-out example 


Torsion Spring Design, June 1955 page 136. Step-by-step 


procedure with moment charts and nomographs that replace trial 
and error calculations 


Calculating Dimensions of 


Annual Digest, page F29 


Belleville Disk 


Graphical design data and a | 


Springs, 


1955 
fold-out nomogram relating load, stress, deflection and washe 
dimension for steel 

Design Charts for Rectangular Wire 
Annual 


Helical 


design chart and corrections 


Springs, 1955 


Digest, page F37 Large 
for trapezoidal sections 


Proportioning Helical Springs for Minimum Weight, Nove 


Product Engineering 


and tends to 





rce Compression Springs, Septet 
system based on bending the axis 
j 


adaptable to increasing, decreas nstant deflec 


Annual 


the of rit design when 


New Approach t 
Digest, page F24 


application fixes material, 


Compressio ring igt 954 
Selecting 
design 


space and requirements ; 


chart and typical examples 


Check List for Springs, September 
specifications based on practices used b ord Motor ( 


for helical 


page 185 Mtandat 
rT pat 
flat wire and Belleville spr 

Helical Marct 
j 


Simplified procedure ar f large charts 


Dimensional Allowances for Springs, 


> 


1953 page 207 


Dynamic loading of springs introduc complex problems | 


determining stresses and deflections as a result of surge. The 


following recent articles have presented latest concepts in calcu 


lating dynamic performance 


Response of Dynamic Sy ‘ pri page 150. Simple 


lar method for dynamic systet 


for periodic, non-pe with and without 


damping 


Dynamic Loading o om on Springs, a series of tw 


March 


General theory of elastic waves as applied t 


articles in January 1954 page l¢ and 1955 page lt 


he lical compressior 
fundamentals and application of the 


springs, surge wave conce] 


| vibration and surge 


Annual 


instantaneous 


relation between harmon 
Motion 


»btaining 


an waves 


Dynamics of Spring 1955 


Digest page 
Graphical method for values of 
velocity and acceleration for the end of a sprit 


of stroke 
Several materials for 


recent developments in spring applica 


solutions t 
Alloy for Elastix 


hardenable higt 


ions bring new possible difhcult design problems 


onstant Modulus 
135 \ 


chromium 


Elements, July 1956 pag 
nicke 


modulus over 


strength and heat-resistant 


alloy that maintains constant elast« 


the range fron SO t 150 |} 
Plastic Springs, June 1956 Methods of manufacture 
NBS for 


torsional elastic proper gn 


page 183 
developed at helical compression 


135 | 


springs tor se at 


stresses 





Quick-Release Fasteners 


MARK LEVINE, Project 


Dimple pushed back herewith one! Grommet 
special closing too 
; . 
! 
Stud 
Assembly 


srommeft 
e 


Grommet \¥ 


Ke _7 


= 


( 


A) ———_ : aan . : 

- 9) ; n 

cS : i) = 
“aS - — OS 

Receptocie pe Snap ring bJ (E) La 


FIG. 1—GENERAL-PURPOSE FASTENER composed of Locks or unlocks with quarter turn. Fabrication required 
(A) stud assembly, grommet and receptacle. Grommet one large hole and two countersunk holes in base; one 
secured to removable panel by dimpling or countersinking dimpled or countersunk hole in panel. Studs (E) als 
panel and then (B) pushing dimple back with special available with winged or cross-recessed head. Tension 
closing tool or (C) using snap ring. Receptacle is fastened and shear strength: 700 to 1200 Ib dependins size 
to underside of base of cabinet (D) with two rivets Camlock Fastener Corporation 


















































(B) Unlocked 


FIG. 2—SCREW-TYPE FASTENER requires special FIG. 3—ONE-PIECE FASTENER very low in cost but 
shaped holes (A) in panel and base. Dies for piercing requires special hole (A) in base. Snaps into panel hole 
holes availabie from manufacturer. Inserted through panel (B) where it is retained in place, then passes through 
and base (B) and locked (C) with quarter turn. Inexpen elongated hole (C) of base. Quarter turn (D) locks panel 
sive but not self-retained to panel when unlocked. Avail to base but fastener can be turned past quarter turn posi 


able with special-shaped heads for supporting shelves tion unless panel is dimpled for a stop. Shakeproof 
Simmons Fastener Corporation Division of Ulinois Tool Work 


PO 


194 





Seven types of fasteners that engage or disengage with a partial twist— 


usually a quarter turn—as contrasted to fasteners that require sey eral turns. 


PPTTTTITITITITITITITITTIILIIILLIL LLL LLL rrr rir rrr 


Removab/e 


Pane 


Shock 
cushion 


COCR RE EERE EEE EERE TREES EEE EEE REESE EEE EEEEEEEESE ESSE SESE EEE EEEEEE EEE E ES 


: 








FIG. 4—SHOCK-MOUNT FASTENER reduces shock 
vibration and noise between panel and fixed base (A) 
One hole drilled or pierced in both panel and bas« 
Fastener permanently attached to panel (B) by assembling 
components and inserting pin with special pliers. Halt 
turn of stud locks panel to base (C) by compressing rubbe 
sleeve against base. Base “floats” between rubber slee. 
and shock cushi The General Tire & Rubber Ce 


FIG. 5—SEALING FASTENER tor mots and pressure sealing 


| 
has nylon sealing ring held captive in er n underside of stud 
head. Fabrication requirements similar to fastener in Fi 


counter sunk holes and large hole in base; one dimpled 





sunk hole in panel. Gro pin supplied separately 





into stud duris instal 
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FIG. ¢ HIGH-STRENGTH FASTENER ha 

load capacity up to 3,000 lb in tension—4,750 

lb in shear. Stud captivated to pamel by retain FIG HIGH-SHEAR FASTENER prevents shift between panel 
ing ring. Base drilled and countersunk for tw and base when carrying shear ads. Shear washer held captive to 
rivets and to accurate dimensions in receptacle stud with retaining ring installed during panel assembly. Hole in 
Special countersink tool available from manu base pierced or drilled to outside dimension of shear washer using 
facturer for countersinking receptacle Locks close tolerances. Close fit between washer and hole necessary to 
or unlocks with quarter turn. Up to 0.125 in reduce shifting of panel under shear load. Base also requires two 
misalignment and 0.030 take-up permissible countersunk holes for receptacle. Locks or unlocks with quarter 
Southco Division, South Chester Corporation turn. Scovill Manufacturine Company 
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Content of a Typical 
Technical Service Contract 


PREAMBLI 


Purposes of the agreement 


e 
nternationa ayer 
General Conditions and Principles of the 


Agreement 
SECTION I 


Cross Patent Licenses: Advice as to Develop 
ments, Consultations as to Patenting 


e e 
SECTION III 
4 ; : } ee i 1 i } : Engineering Information Exchange Engi 


neering, Patent 
SECTION IV 
Production Information Exchange 


SECTION V 


for a Pr ofit —— eaceet 


Money Payments and Exchange: Accounts 
and Reports 

SECTION VII 
Arbitration and Settling of Disputes 


Patent icense ryreeme i ‘orei 
license agreements with foreign SECTION VIII 


countries; the Technical Service Contract Enforcement of Litigation Against Third 
Parties 


and what it contains; working with foreign ' 
; : SECTION IX 


companies; effect of the anti-trust laws. Secret and Confidential Data 


SECTION X 


Geographical Scope Admission of Other 
Parties to Agreement 








H. A. TOULMIN, JR., PATENT ATTORNEY 





PROFITABLE IDEAS are profitable in an 

no guarantee that the United States will ¢ 

deas and inventions. Indeed, during 

of the greatest developments 

Ihe questi 

of Europe ar The practice works both ways. | 
hare of contri yur level ts te } ompa factu ¢ 
of international trad . bifo , 


ring 


The Technical Service Contract 


nts furnish on 
fective wa to bring about 
ngineering mformation as well 


how. What is known as the Lechnical §$ 


es t mpo 
SC accomplishes this objective This < is a tr, and I to develop the mark 


C 


ombination of a patent license or cross-license under o tl nerican sal rrew to sufhcient I 

or more patents, and a plan by which engi ring ki , turing ntinued in tl nited Stat 

how used by a manufacturer i ice e patent ten 1 two-w i ich partv has a 

license. An outline o is show n the ’ 1 ross-l ses | ( I | Additional 

box on this pag ! t n automaticall ro ensed. Gen 
Under this contra tl dra g manu t | } 1 Europe there 1 


States, but Europe is 


Product Engineering 





dominating factor in inventive engineering in petitor or pooling of interests. \ 

development work ttled lg t 
Success of a ‘TSC is determined largely by the human 

element. The social and public relation 

the key. Information, often confidential or 

furnished by both partic Differences of 

temperament must be or me. Men mu 

the expense of the other party to help in 

development New customs and social ol 

be managed. This takes en skill, and 

is well as tolerance. It is particularly the fort 

diplomats who can talk with men who do not spea I Anti-Trust Laws 

language by making an engineering drawing 
One important point: personalities of the « 

the industrial executive in make or break su 

U.S. has had its shar f shortsighted temper! 

foreign nations are not exempt from this d 

group must learn to vield natural and national pre 

rinece}ri 


An example of what tl ¢ ombined cn 
of two countri rodu is the hydraulic to 
verter which had its origin in Germany. At fit 
were exported United States; most 
essels prior t he |] war were equippe 
German-macd¢ qt mverters. As a result 
mpan\ 
ind torque 
m all aut 
International cartels violate the Anti-Trust Laws of the 


nt 
United States but are legitimate overseas. || 


Advantages of International License 
Contracts 


(hese bring together different points of view 
educations, and different resources of knowledg 
different kinds of manufacturing in foreign countri 
ilso lend new dignity and importance to the eng 
profession. ¢ ite management will therefore fi it a 
varding Deatetel 4 rience. Control of compet n i Ihe U.S. is inflexible in its worship of the Anti-Trust 
ntegr ind u weful legal advi f Laws, t int 
fs ecializ m mflict with the Sherman 
Anti-Trust ws and other legislation 
With patent licenses overseas, competition can be con- 
trolled legally by requiring a return under the patents f 
vhatever is sold by the licensee. Again. by having 
patents, a compan I wt into countries 
has patents with g1 I ) ind less likel 
patent infringement Ol conflict doc 
foreign patents can be used as trading sone iad Influence of Patent Laws 


under the patent € reign ympetitor 


Patents taken out in the United States can be used to 


stop imports of infringing machines; forei 


be u a tf niring imports 


+ + 
tres. But m 
United Stat 
Acts 

In the field of international engineering, the proble 
of the sales department are important also. ‘The univ 
language in selling is the trademark, and it too can b 


tected by registrations of trademark rights. It 


irv, therefore, in most hnica rvi 
include trademark rights 


Often, the choice is between outwitting a foreign com- 
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det of secree 
until they are rel l 
Ihe United States has joined most o 
trics in a series of international treaties 
national Conventions’, dealing with industrial 


rights, such as patents, which date back to 
treaties must be taken into account because 
mine the reciprocal patent and trademark 
ils whose governments have signed the treatic 
When a foreign applicati in the | 
it can claim the benefit 
ountry as its date of invention 
filed within the year of its filing 
United States inventors have the 
in application abroad based upon a Unite 
tion. If the application is filed after 
date of invent in the countn 
inventor, will bi ie d ot 
Before filing 
filed in the Uni 
special licen 


months; and 


‘1 | | 
pecial I 
rmation 


modifi 





Project Group vs Service Group 


in Engineering Development 


A. H. KURILOPI 


The author is Design Group Engineer for the Ele: 
tronics and Engineering Laboratories at Convair in San 
Diego. His earlier experience with smaller engineering 
departments was as chief engineer of Harvey Machine 
Company's Research and Development Division at 
Torrance, Cal., and as chief engineer at Bill Jack Scientifiu 
Company, Solana Beach, Calif 

His twenty years’ experience with the organization of 
development work has been about equally divided be 
tween the two systems he describes 


IN MOST COMPANIES 
iccomplished under eit 


rey ral y liy 
general understanding 


group system of operation. A 

principles inherent in these methods 

success in the emplovment of either 
Project group system is one in 


neers is gathered together under 


group is responsible for the enti 
to final acceptan 
Service group system 
engineering specialist ich respons 
of the task, but each 
The total task managed by a project 


group operating under its 


Effect of Size of Company 
The size of the company i 


selecting the operational method 


pany, the greater the chance that 


1OS 


mpan' 

] ] . 
Mm piex deve iopmel 
th project 


genated project 


Manag 
knowl 
b ng seve! il echelons 
¢ pany. It will theref 


toward the project 





So long as there is no restraint of our export trade and 
no agreement on prices in the United States to lessen 
competition here, then such an associatoin is exempt from 
the Anti-Trust Laws of the United States. Su 





n jue 


Management of time and money 
os 7 


‘ 


Unusual technical problems 


Enthusiastic Leadership 
Is the Key Element 








Siphon tube f ’ 
(fixed) Condensate 


Wie 





Fig. i—A self aligning rotating joint with fixed syphon. Rotor is pre 
loaded against the roll bearing which frees it to align with the roll 


Seal materials, design of self-aligning and self-supporting units, multiple pas- 


sage joints and their applications to vapor systems and other industrial service 


HENRY S. KUHN 
President, Rotherm Engineering Company, Inc iateri 1 but the carb 
Chicago, Ill - 1 1 
pl tr) at may | designed t 
functions 
ROTATING JOINTS, originally designed around the familiat vided » the vario hardness 
packing gland, have become highly specialized for many rtly impervious, entirely impen 
ipplications in all industries. Improvements in polished ls permi ne s ge and deper 
rotating surfaces, better packing materials and _ closer 
machining tolerances have all contributed to increasing 
use of these components 
However, varied applications compound the problem of 
effecting a flow of fluid through one or more independent 
passages to a rotating member. Fluid carried, speed of rength hese seals is mu 


= 


rotation, external atmosphere, temperature, pressure and strength ai design must take 
even the difference in service personnel have resulted in lin na from shock and 
almost as many kinds of rotating joints as there are valves levelops in many applications 


Rotating joints are now operating from 300 F (liquid nless steel, Monel and high 1 1 steel make good 


oxygen) to 700 F (dichlorobenzene) or high temperature mating surf carbon 
superheated steam. They handle water, steam, brine, air, uirh ta 
paint, lacquers, refrigerants, diphenol-diphenoloxides, di ecl 700d sealing surface. Accuracy in machining 


chlorobenzene, sea water, and air-mud mixtures ind lapping the surface before plating is important since 
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the deposited chrome will build up on any edges ind DESIGN 
later wear the carbon very quickly. When porous carbons member 
ire used and joints are stored in a stock room or mounte 

on machines that stand idle, pitting of the chrome surfac 

develops. This is especially serious in the presence of su 
phur treated packings. Seepage between carbon and rotor 
face traps moisture and starts corrosion. ‘Therefore, 


tinuously operated rotating joints are apt to 


service than intermittently operated component 


Electrolysis will also cause pitting of steel against ca 
during storage. Chrome, boron, tungsten, molybdenun 
ind vanadium show less tendency toward this form 
corrosion 

l'eflon makes a good stationary or slowly rotating 
properly designed for the job since it is chemicalh 
ind able to withstand high temperature. Other 


include rubber O-rings, chevron rings and metalli 


ings. None of these are suitable for high spec 


Rotor seal ~- 





























Fig. 2—A self-supporting rotat- 


ing joint with fixed syphon 
Entire unit whips with roll ec 
centricity. Joint is kept from 
rotating by flexible hose. No 
additional support is required 


Rotor seo 





Fig. 3—Both rotor and syphon can rotate independently in this design. Eccen 
tricity is taken up in two facing seals. Both rotor and syphon must be preloaded 
against their springs. External shell requires rigid mounting to base of machine 
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Fig. 5—High speed single passage rotating 
joint for air brakes, fluid brakes and clutches 


Low-pressure 
steon ———————————"> 





This rotor 


self olgning ~ 
™ 
~ 


Low-pressure 
Fig. 4—Four passage joint for heating at condensate outlet 
extrusion torpedo. Three inner tubes must 
be concentric though rotor is self-aligning 
Low-pressure 
re n fa — 
High-pressure condensate 


condensate outlet — << High-pressure condensute 


High-pressure - a a ~ Three inner rotors 


; 
steam inlet concentric 


ndustr 
ires and 
msequenth 
rotating joints fo 
Lowest tor 
Ihe rotor is fi 


determined 


TCSSUTC Lh 


centricit 


generated 


Balanced 


bec 


pressur¢ 
of the joint to balan ¢ 
sure. Additional 


Steam joint 
textile plants, | 


plants and oth 
ire used on ma 
facturing of p 
gating printing 
Ing In the t 
hin¢ 
Waxing, pI 
in the whe 
these proce 
the roll, and 
high torqu 
compensate ror 
In many pl 
paper make it neces 
issure a continuously uniform produ . cumul Rotating jo 
joints would u t the humidity ar onditioni ul ids to cvlinder 
the room. Processing is oft 
uum. If the quality of the product 





VAPOR SYSTEMS 


IN ONE END-OUT OPPOSITE END 
SINGLE PASSAGE JOINTS 


Fig. 6—Rotating joint for refrigeration 


application showing mounting brackets 


If return ts 


Fig Three methods of heating a roll 


taken from far end of roll (top), roll fills with water 


heat transmission to surface of roll 
; 


(middle) accumulated water is 
be added for vapor , Vent to be closec 
ofter venting 


which cuts down 
With syphon tube 
kept to a minimum. Vent may 


system requiring (bottom) 


removal of ai 





heat larger volum« vf ¢ pass through the 
Many rolls are heated or cooled 
both ends of the roll through 


water can be 


systeni 
through 
which the 


jomts at 
condensate or 
returned « without 
1 syphon tube water will collect until the roll is half 
full. inside of the roll by centrifugal 
force water acts as an insulator impeding heat transfer 
\ better method is to return the 


the same end it is introduced with 


emptied. However 


Carried around the 


condensate or water at 


1 svphon drawing con 


7 illustrate 


syphon tube can 


m roll bottom. Fig 
ooling rolls the 


ind it can be perforated along the t 


densate fr 


ll. When 
1 roll this feed line 


ilong the top inside of the r 


introducing cooling water into must 
pass through the heated return water. Joints ar 
that have 
return lines so that the cooling water pipe is 


bv the hot water return 


now 


an insulating area between the 


made feed anc 


not warmed 





Stretched Plastics for Crack Resistance 


EDWARD SCHIFF 


Research Test Engineer, Convair 


[HE IDEA O1 
War Il 


bubble aire 


this wa 


STRETCHING PLASTICS was born during 


when is 1 ed it the 
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sheet, 
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temperature 1 
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result 
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U.2U In. a ll 
On the right 
‘hese specimens wet 
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SPIKe had yenetra 
| 

together by the 
tainly carry no structt load The 
illowed full penetration with no emanating 

Ihe cause of 
hail 
‘ 4 
that the isk 


: 
laminar mole 


Fig. 1 


Lh | I ) iles formed 


during pol ization are believed drawn in 
by the tensile loads during stretching, after heatin 


duced the intermolecular forces. Stretched plasti 


he spreading of cracks between 
} } 
h the same as any 


from one ply to the next 


in be seen in the stratified appeat 
test coupons. Block compression specimen 
| failure, and flexural spe 

is shown in Fig. 2. Anoth 


strength paralie! 
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ind 
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A MESSAGE TO AMERICAN 


A Threat to 
Economic Progress 


Tuer are two paramount reasons for coneern 


over the serious shortage of scientists and engi- 


neers that now confronts the United States: 


@ The first reason, with which this editorial 
deals, is that continued expansion of our 
economy and further increases in our liv- 
ing standards are threatened unless we 
train more scientists and engineers and 


use them more effectively. 


® The second reason for concern is that we 
run the risk of falling behind the Soviet 
Union in the technology so essential to 
national security. The consequences of 
losing this race to the Russians are not 
comforting. (The possibility that this 
might happen over the next few years was 
discussed in an earlier editorial in this 


series. ) 


The crucial contribution of scientists and en- 
gineers to the well-being of the American people 
has been to find ways of making better use of 
limited resources, to make equipment more 
productive, to develop new and better products 
that enrich our lives, to enable us to live longer 
and be healthier. They have made this contribu- 
tion with greater success in the last 15 years 
than ever before, but it has required progres- 
sively more resources and mere trained people. 

During this 15-year period our annual pro- 
duction of goods and services, in dollars of 
constant purchasing power, has almost doubled. 
Since our total population has increased only 


25 percent, this has meant a tremendous rise in 


the economic well-being of the American people 
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THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


INDUSTRY © THIRD OF A SPECIAL SERIES 









as a whole. But in a complishing this, the num- 
ber of scientists and engineers has been more 


than doubled. 


Tasks for Research 


If the American economy is to continue to 
grow and if our living standards are to show 
further improvement, the work of scientists and 
engineers must be stepped up even more in the 
years ahead. Unless answers to several pressing 
problems are found through intensified research 
efforts, economic progress will become ncreas- 
ingly more difficult. 

Productivity per hour of labor must be 
increased at a faster rate. Improved medical 
care has greatly increased the number of people 
who attain retirement age, and sharply higher 
birth rates since the war will mean larger num- 
bers ol children inh s hool and college. Mean- 
time, because of low birth rates during the 
depression, the number of people reaching 
working age is not rising nearly so fast. The 
result is that over the next 20 years our popula- 
tion will increase by about one-third, while the 
total manhours worked are not expected to in- 
crease more than 15 percent. So, simply to 
maintain the same living standards for a rising 
population — with no provision for additional 
improvements — ways must be found to enable 
each worke1 to produce ior more dependents. 

It is primarily to the scientists and engi- 
neers that we must look for help in mak- 
ing human labor more productive. This 


will require enormous increases in our power 


resources. We will need to make more effective 
use of our existing fuel supplies — coal, oil and 
natural gas. And we will have to devise eco 
nomically practical means of tapping othe 
energy sources, particularly, nuclear power and 
new rocket fuels. 

Also, better ways must be found to use 
scarce and low-grade raw materials. Thanks 
to great strides in metallurgy and mining 
techniques, we are now utilizing sources of 
copper and iron ore that, for all practical pur- 
poses, were not available to us only ten years 
ago. Similar strides are needed in the mining 
and processing of bauxite if low-grade domestic 
ores are to help satisfy a fast-growing market 
for aluminum. And stubborn technical obstacles 
in the area of “high temperature” metals—such 
as nickel, cobalt, columbium, tantalum and 
titanium — are impeding progress in jet and 
turbine engines. 

These are only a few of the challenging tasks 
that demand intensified research and engineer- 
ing activity in the years immediately ahead if 
the United States is to continue to raise living 
standards. We need more houses, schools and 
highways for a rising population, more medical 
research to reduce further the ravages of illness, 
more research in chemistry and other sciences 
to sustain the flow of new and improved prod- 
ucts that are so essential an ingredient of our 


economic progress. 


Ceiling on Growth 


American industry has indicated that it is 
ready to meet the challenge and undertake 
vastly expanded research programs. A recent 
survey conducted by the McGraw-Hill Depart- 
ment of Economics revealed that total research 
and development expenditures of American 
industry were almost $5 billion last year, 29° 
higher than in 1953. By 1959 business plans to 
be spending well over $6 billion on research 
and development. And the total could well prove 
to be much higher, based on the trend of recent 
years. 

But industry’s programs for research 
and development cannot be carried out 
unless enough qualified research workers 
and engineers are available. Ernest R. 
Breech, chairman of the Ford Motor Company, 
recently described the supply of engineers as 
the “ceiling on our future growth.” He gave 


206 


force to his point by announcing: “If 900 quali- 
fied engineers were to approach us next week 
looking for jobs, we would hire every one.” The 
U.S. Bureau of Labor Statistics found in inter- 
views with some 200 large companies at the 
end of 1954 —a recession year — that at least 
half were unable to hire enough research scien- 
tists and engineers to meet their needs. A third 
of the companies reported substantial shortages 
of technical personnel. 

The shortage of technically trained people, 
furthermore, is becoming more acute. The num- 
ber of engineers and scientists now being grad- 
uated is only about enough to cover replacement 
requirements, while the needs of industry, gov- 
ernment and education are mounting every 
vear. According to the best information avail- 
able — as indicated in the first editorial in this 
series — these needs are now about twice as 
great as our current engineering graduating 
classes and annual production of scientists with 
Ph. D. degrees. 

To perform the research needed to re- 
move roadblocks to our economic prog- 
ress — and at the same time hold our own 
in the technology essential to our security 
as a free nation — we must have an ade- 
quate supply of men and women with en- 
gineering and scientific training. Instead, 
we are faced with an acute shortage, now 
and for several years to come. Reasons for 
the shortage and proposals for working our way 
out of the shortage will be discussed in the re- 


maining two editorials in this series. 





This is one of a series of editorials prepared 
by the McGraw-Hill Department ol Economics 
to help increase public knou ledge and under- 
standing of important nationwide develap 
ments of particular concern to the business 
and professional communuly served by oul 
industrial and technical publications 
Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all 


or parts o} the text. 


Aeuata C Sa 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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Fig. 1 RING SLOT PARACHUTE tested on a rocket 
sled. Disadvantages to this method are its high cost 
of operation and the sled’s inability to maintain a 
steady state velocity. The time required for a complete 
test involving 7 or 8 speeds is much longer than the 
water test which requires less than 8 hours 


Fig. 2 HIGH SPEED CARRIAGE in David Taylor 
Model Basin pulling a 2 ft dia guide surface parachute 
The towing carriage was travelling at 20 knots at the 
time. Wake is from strut at left, while crossbars and 
supports shown are reflection of bracket supporting the 
strut shown in Fig. 3 


Supersonic 


Parachutes Get 


Underwater Tests 


If the results of tests now going on at mad 
the Navy’s David Taylor Model Basin _ rocket 
prove conclusive, future paracl dk higher de 
signs might be tested underv ri ssOCia 

low speeds, Fig. 2 rm times 
opening, drag, an bility cl I it the sam 
istics at supe speeds he tests, the water roug 
sponsored by the W1 ght ( ir at sea level 
velopment Cer r Researc This unorth 


] 
ey velopment 


compared wit 


Product Engineerin 
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vd 


equals 150 
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ld be 


iil ible 


if 


tK handl pala 


And 
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Fig. 3 GENERAL ARRANGEMENT OF parachute towing strut 
with test parachute and the strain gage type dynamometer hanging 
from the housing. The output of the strain gages, fed to an os- 
cillograph, gives information on opening time, resultant, side, and 
vertical forces. 
a light source for high speed motion picture cameras above water. 


Bank of lights on carriage, upper right, serves as 


Fig. 4 THE CONTAINER for the parachute and dynamometer 
fits inside housing at the bottom of the strut, Fig. 3. The drag 
device on the end will insure a quick release of the parachute and 
the container The device is released remotely by an electromagnet. 
Early difficulties caused the holding device for the shroud lines to 
slip, tending to spill the parachute and frontal 


reducing area 


brief time, since the speed is rapidly vations with measured quant 


decelerated by the parachute drag + Disregarding the init 
So far, the tests hav the 


proved the following in a 


underwater installations, the water 


certain velocity rang« 
(1) Damage to the parachutes while economical and less compli 
rocket 
method and the« 


Model 


tested in the water for all spec 


system. Be 


facilitic 


they were towed through the water is _ th sled 
of the same type as the damage which _ the 
is experienced in the actual use of Basin, a 
parachutes 

(2) The at the 


Model Basin is capable of speeds up 


parachute 


towing carriage or 8) in less than 8 hours for approxi 


With the rocket sled 
one test at supersonic speed ma 

5 to 10 times as much. However, 
rocket sled is able to withstand for 
up to 10 times higher than the 


Model 


problem 


mately $300 
to 60 knots, and its controls will main 
tain constant drag speed, within one 
per cent. However, maximum speed 
was limited to that causing cavitation 
on the parachute riage at the Basin 

One issocia vith 


which 1¢ water tests 1s cavitation 


lhe parachute dam 
ige can be closely related to the pres 5 
under 
the damage occurred. With the rocket 
sled, a high steady 
dificult to 
constantly 


sure and time duration 


curs on the parachute in the neighbor 
hood of a speed of 30 knots 


ichieve, for the sled i thi 


state velocity is vond 


results are not con 


speed, the 


slowing down. To deter parable to the results in air, since th 
flow pattern is radically changed. As 


the speed at which cavitation begins 


mine the other characteristics of the 
parachute, it is also necessary to sep 
arate the transient and 
effects. Here the 
to be more advantageous by 


steady state is determined by the absolute pr 


tests in water seem sure, this speed could bi 


towing the parachute 
vater, Or nN a pressurize d 
been estimat 


(3) All test equipment travels with 


the carriage, and is seen by the oper nel. ‘It ha 


ators, permitting correlation of obser prevent cavitation below 


~ 


OS 


sure of OVOU pst (equi ilent to an 


il speed of about 1550 


level), the 


mph it sca 
to be 


tested 


parachute would have 


I 
it a depth f it ft, O1 


tunnel at 


ved 
in a water 
ibout 3 atmospheres 
Other effect 


into consideration are: the 


' 
must be taken 


W ike 


ind the sur 


whi h 
inter 


ference; the surface eftect; 


SS 


FULLY DEVELOPED CAVITATION on 
a 2 ft dia guide surface parachute pulled 
through the water at 46 knots. In tests, 
each parachute was inspected for damage 
after each run before repacking it for the 
next speed run 
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effect (the flow of the 
liquid through the fabric of the para 
chute 


face tension 
; and the geometry of the basin, 
is only 21 ft 16 ft 
The wall and bottom construc 
noticeable in 


which wide and 
deep 
tion is tests made on 
the 5 and 6 ft dia parachutes 

Ihe rocket sled has effects such as 
the shape of the sled the para 


chute’s proximity to the ground which 


ind 


must be taken into consideration. 


l'ests were made on thre« tvpes of 
ring slot: 
of 2, 2.4, 


lest speeds ranged from 
knots 


parachutes: guide surfaces; 
ind solid flat with diameters 

5 and 6 ft 

8.5 to 46.6 
] 


selected to cover a range of stagnation 


Uhe speeds we're 


pressures up to 6000 psf, or until the 
maximunt towing load of the carriage 
was reached (18,000 Ib 

Results of tests made 
l'avlor Model Basin are being corre 
lated with rocket sled tests to see if 
the action of a pa 


at the David 


chute in the air 
can be based on tests made in 
So far, the 


tion begins at 


water 
Cavita 
knots (a 
stagnation pressure of 3000 psf when 
towing the 1 depth of 
8 ft from that 
point all correction factors must be 


good 


reports art 
iround 30 


para hute at 


center), and bevond 
dr ig CO 
this 
the 


speeds be 


discounted. However, if the 


efhcient does not change up to 
speed, 
Reynolds 


vond 25 


A straight 


ind is independent of 
Number, then 
knots can be 


line has 


€ xtrapol ited 


been established 


AN OPENING SEQUENCE in 
knots. 
time was 0.4 second 


Stagnation pressure 
Other parachutes of 
16.6 knots 


is 1000 pst 


ranging from 8.5 to 


water of a 2 
or about 625 mph 


> 24 § 


ft dia guide surface parachute at 19.‘ 


The approximate elapsed 


and 6 ft dia were tested at speeds 





Simplified Automatic Navigator 
Aerial navigation has been simplified 
by a new device that operates auto 


matically any place in the world, and 
does not require any outside aids, such 
stations or celestial 
called the AN/APN 
66, was developed by General Preci 
sion Lab., Inc., of Pleasantville, N. ¥ 
for the Weapons Guidance Lab., of 
the Wright Air Development Center 


Using a new concept in air naviga 


as ground-based 


fixes. The device, 


tion called the Doppler effect, the sys 
tem directly measures ground speed 
drift 
weather, including zero visibility, and 


ind angle, navigates in any 


will accomodate very high speeds and 
altitudes 
since the delay 


Ihe latter is of importance, 
in computation using 
optical or radar fixes often makes the 
1956 
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obsolete Furthermore 


optical ground fixes a1 


bad 


while 


information 
impossible in 
limited 


weather and 


search radar fixes are not 
ible over ¢ pen water 

Ihe basic principle of the Dopp! 
effect is that if an 
transmits electromagnetic pulses to th 
ground, the 
slightly shifted in frequen lror 
this Doppler shift of pulses, the an 
ind drift angl 


the AN/APN-6\ 


I'his information is continuously com 


urcraft in motion 


return pulses will be 


craft ground speed 


are determined by 


bined with compass heading to pro 


vide an instantaneous indication of 
urcraft position 


I'he 
plays all other 


jutomatic navigator also di 
j 


needed 


information 


und 
peed and direc 
to ae 


thers 


tination 


he 


iccurate 


ind « tem wil 


indicate 
1) ypp! 


ompute ind 


ven if the 


th the 


pulse 
t 


und interrupted 
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pol 
1 reference 
1utomaticalh 


ration,” 1 the 


makes it impossibie to u i 
point. The AN/APN 

witches to “transver 
om tabli hment t 


1 new “pole” on the equator near th 
idian [his 
duction of th 
omplement of three na 


tors for polar flying to on 


equipm nt 


t th 
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AT TOP IS A LONGITUDINAL CROSS SECTION of an AlCUnector suitable for connecting No. 4/0 AWG ACSR and 
2/0 copper conductor, and hermetically sealed in a rubber ball and cement system. Bottom is a connector with a 1.25 in 
pressure weld which has been subjected to a tensile load of 15,000 Ib 


Hermetically Sealed Alumin um-Copper Connector 


I'wo principal problems experienced — bal 1e1 vstem 

with the joining of two dissimila ormal ondu 

metals—galvanic corrosion and therm 1 | compre 

elastic ratcheting—have b solved 1 ut combinati 

with the development of ) Ol pressi barrel and split 

for joiming aluminum i lso proved sati O1 joined 

electrical conductors under severe I the connectors h een I'he 

weather condition roduced in open tip and in ( 
Called the ALCUnecto ud d or-to-terminal desig O1 imp 

veloped by the Kaiser Aluminum ectors of the straight-throug 

Chemical Corp., Oakland 12, Calif 

the connector in one form consists of 

1 deep aluminum and copper cup butt ul onductors 

welded together at th losed end ( 0 AWG. and 


ind hermeticalh ( in a rubber s fro . 6 to No 


Ni 


d 


1 


a 





New System for Linear 

Measurement of linear displacements e transducer consists of tw 

to accuracies of 0.0001 in. ov | tromagnetically coupled part 

tances of several feet is possible witl primary part is a long cylindn b vn can 

a new type of transducer develoy olid insu r material. o m of th 

by Canadian Westinghouse Ltd te ith insulating material When the 

Hamilton, Ontario. The device mn bar, two grooves are cut i secondary cc! 
be applied to lathes, boring mills. jig orm i two-start ir ound i electromagnet 
borers and all types of sp th ror re wires W On each turn 
chines in which cutting tool be da nd of the | ritag 


positioned with ta n ings . f . the two ad 
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The Back-Seat Pilot 


In the cabin of this T-29 airliner 
vf the I Fi + 
pl 


Solid Electrolyte Lengthens 
Capacitor Life 





Problems of leakage and evaporation 


; ; 
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First Private Nuclear Reactor 


For Industrial Research 


Ihe first nuclear research reactor dé 
signed particularly for peace-time us¢ 
industry went 

Armour Research 
Institute of 
Designed and built by 


by private 
tion recently at 
Foundation of Illinois 
lechnology 
Atomics 
North 

reactor opens up new fh 
trial 


of neutrons 


International, a division of 
Aviation this 


Ids in indus 


American Inc 


providing a source 


| 
and high-energy 


research by 
gamma 
readily available 


rays, and by making 


1 supply of useful isotopes. ‘The in 
stallation South 
will enable industry for the 


studic S 


Chicago 
first time 


without 


located in 
to conduct reactor 


security restrictions and military com 
petition 

I'he $700,000 reactor was designed 
iS a cooperative venture with 24 in 
dustrial companies each contributing 
$20,000 toward the construction and 
Armour Research 
is providing the remaining funds. In 


the 


benefits of an extensive 


initial operation 


return, will share im 
the 


program whose aim is the application 


COoMmMpanic S 


three-year 


industrial 
Other features of the pal 
ticipator plan include detailed techni 


of atomic techniques to 


problems 


cal advice, certain patent benefits, and 
limited specialized training 
of the 


I'he reactor is water boiler” 
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tvpe and 1s capable ot operat ng ata 


| 
watts. It wi 


1 maximum thermal neutron 


] ] 1] 
iCVC! 


of 50.000 
] = | y ' 
flux of ipproximately 2 x 10” neutrons 


I 
[he reactor 


per sq centimeter per s¢ 


employs one kilogram of U-235 
Atomic Energy ¢ 
’ 


extended k 


tained from the 


mission on an ds 


law. The reactor is equipped 
number 


quired by 
with a 
cessibility. In addition, it has a five 
foot for the 
production of a rather pure thermal 
flux \ 
gamma radiation is available from the 
the 
iccumulate in the reactor 
This s 


placed in an isolated room below th« 


of ports for easy a 


square thermal column 


neutron larg source of 


components of fission product 
which 
stem 1 


plumbing system 


ACCC 
Esti 


mated strength of this gamma source 


reactor and is surrounded by 


ports for gamma _ irradiation 
is 50,000 curies, giving a flux 
10 million roentgens per hou 
Probably the most frequent use of 
the reactor will be in the production 
of short-lived radioisotopes which are 
used in tracer techniques. The gamma 
ray facility will prove helpful in radia 
tion effects of 


gamma radiation on solids, its effect 


sterilization studies, 


reactions, and many 
Neutron diffraction sup 


on chemical 


other areas 


plies the possibility of obtaiming stru 


ill th 
The ef 


ture analvsis for light element 


presence of heavy elements 


fects of radiation in biological 
will also be studied 

The reactor room is part of a new 
building which will house the Physi 
UPS In 


' 
Ihe entire five-storn 


and Electrical Engineer 
the 


structure is all 


ng gi 
Foundation 
mnditioned spc 
cial provisions provided for a negative 
pressure in the radiochemical area and 
a still slightly greater negative pressur 
itself. A featur 


reactor is its self-contained de 


in the reactor 
ot the 
which 


room 


confines all radioactivit 


sign 


within a triple containment system 


U.S. Companies to 
Study European Ideas 


To keep industry in this country up 
to date on European technical devel 
opment, the Armour Research 
dation of the Illinois Institute of 
lechnology, Chicago 16, IIl., has set 
up a program known as the European 


( bse rvation 


| oun 


l'echnological Group 
Plan 
part in the plan, and the service is 


the | 


firms 


Eighteen companies are taking 
5 I 


being offered by oundation to 


noncompeting nterested in 


de iS 


value 


yotential 
Head 
H iguc 


and techniques of 


marke 
quarters will be in he 
Netherlands 

A staff of 


is Observers in the 


I 
i 
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in the American 


1] 
nve engineers willl Serve 


helds of mechani 


il, electrical, and chemical engineet 


ing, metallurgy and chemical pro 


will be 
issigned prime responsibility for the 


four sponsoring companies in his field 


duction, and each observer 


of engineering 

permitting 
use of their names are: Mechani 
( iterpillar ‘Tractor 
Co.; Power Regulator Co.; Aro Equip 
ment Corp. Chemical: Parke, Davis 
ind Co.; Quaker Oats Co. Chemical 
I-ngineering Hard Rubber 
Co.; International Mine and 
Chemical Corp.; Mosinee Paper Mills 
Co Electrical Am 
phenol Electronics Corp.; Li Allis 
Co.; Warwick Mfg. Corp.; Texas 


Instruments, Inc 


Participating compan 
the 


il Engineering 


American 


ral 
rals 


Engineering 
LIS 


and 


the fact that the 


not engage in sul 


Armour stressed 


observers will 


reptitious activity, but will transmit 


only freely available information 
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A new agency, a nonprofit corpora , Michigan. The a 
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illoy is reported to be at least 
De-inking waste paper by a method to that with similar commutat 


uh 
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ns is a 35 per cent 
that is said to be both economical and made from silver-bearing coppe: bide. Alco 
eficient mig | inswel » th chromium oppe! illo 
chronic news} ¢ 
ess developed by a Un i . I'he Department of Defense has abol 
chemist and a forn idua tu ished all restricti 
dent, shredded paper is | ed nn tungsten in jet 
ter, and a deterge1 d salt are added duced by Senator 
to loosen and separat ie ink O1 D.), Montana, chairman 
the cellulose e mixture i 1 » Committee on Interior 
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strength to the orign pulp 1 th spar, and columbium-tantalum in th 
price well beloy 1eW | U. S. There is evidence that Russi 
per. At present 7 I ’ nst. is using up to 50 per cent tt 
total amount of 


this country come 


Ing 


1 76 per cent inc! ’ n ptior I'he life of internal-combustion-engine 
predicted by 198i valves may be extended from two t 
three times that of convention 


greater structural strengt i ighe inum-iron all 


Four molybdenum-base alloys valves by applying a protective alum 
Rae od to tl 
iVCl 0) ri 
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TECHNICAL NEWS 


THE NEWS IN PICTURES 





NEW RADIAL DRAW FORMING 
FECHNIQUES developed by The Cyril 
Bath Co., 32354 Aurora Road, Solon, 
Ohio, now permit the forming, in one 
operation, of parts either tapering 
from end to end or varying in cross 
sectional area throughout the piece 
The new techniques use the Bath radial 
draw form machine with a traverse 
compression unit. In one method, the 
radial draw former stretch-forms the 
lighter cross sectional area of the mate 
rial, while the hydraulic ram of the 
transverse compression unit exerts 
pressure at the point of tangency of 
the material and the contour die, and 
progressively increases the pressure to 
form the heavier cross sectional areas 
For forming tapered sheets of more 
complex contours, the Cyril Bath Co 
has designed pressure shoes consisting 
of a flexible wipeface, backed up by a 
series of shoe segments, each hydrauli 
cally powered and so connected as to 
flex the wipeface to any desired con 
tour Both techniques may be used to 
form sheets, extrusions or other sec 


tions 


A PILL IN THIS AUTOMATIC INFLATOR 
will cause the conventional “Mae West’ life 
jacket to be inated within 15 sec. after it is 
immersed in water. The automatic inflator is 
shown fastened to the standard CO, inflation 
device found on all such life jackets. Weighing 
5 oz., the inflator consists of a cap, a piston, a 
spring-loaded plunger, a soft rubber flapper 
valve, and an effervescent pill of 60 per cent 
tartaric acid and 40 per cent sodium bicarbonate 
that is about the size of an Alka Seltzer tablet. 
When submerged, water passes through an open- 
ing in one end of the metal cap, forcing open 
the rubber flutter valve. The water passes 
through the valve and hits the surface of the 
tablet, causing it to dissolve and produce a cloud 
of gas. The gas pushes the flutter valve back 
into place at one end of the chamber and forces 
down the piston at the other end. This releases 
the spring-loaded plunger, which hits the manual 
operating lever to fire the CO, cartridge which 
infiates the jacket. Because of a flutter valve, the 
device cannot be set off by rainfall, heavy dew, 
or accumulated moisture. North American Avia 
tion, Los Angeles, Cal., is the designer 
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BOTH FRONT AXLES steer on the 
latest type dromedary truck to be de- 
veloped and put into service by the 
Pacific Intermountain Express. Manu- 
factured by the Kenworth Motor Truck 
Co., Seattle, Wash. The truck also has 
front and rear air suspension; center \ : 
mounting of a horizontal 250 hp Cum- . 
mins turb-supercharged diesel engine; 
high visibility windshield; and exten- j fat 
sive use of aluminum to reduce weight 
The steering effort of the tandem front 
axles is said to be comparable to that 
of a standard 3-axle truck. The air 
bags over each set of axles fill with air 





as the load increases tO Maintain con- 
stant frame height. When equipped 
with a 17 ft. dromedary box (which 
can be lifted on and off the truck fully 
loaded) and a 35 ft. semi-trailer, the 
trucks will measure 60 ft. in length 


Chassis weight is 15,770 pounds. 


MORE POWERFUL PERMANENT 
MAGNETS will be possible, predicted 
Westinghouse Electric Corp., as a re 
sult of a new magnetic material that 
is practically 100 per cent pure man- 
ganese bismuth. Catching fire spon 
taneously on exposure to air (above), 
the finely ground powder must be pre- 
pared and processed in an inert atmos 
phere of helium gas. The feature of 
MnBi magnet is its great resistance to 
demagnetization. According to West- 
inghouse, the magnets are at least 10 
times better in this respect than most 
commercial magnets presently avail- 
able. The powder is preared by grind- 
ing the manganese and the bismuth 
together in an atmosphere of helium 
gas. The mixture is sealed in a glass 
vessel under low-pressure helium. The 
two metals are united chemically at 
about 520 F, the melting point of bis- 
muth. This is reground to a fine pow- 
der, imbedded in a plastic matrix, 
oriented in a powerful magnetic field, 
and molded or extruded to shape. The 
magnets can be easily drilled, tapped, 
or even cut with a knife if the binder 
so permiis. Also, because the plastic 
binder is an insulator, the MnBi mag- 
nets are nonconductors of electricity 
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TECHNICAL NEWS 


Second Titanium 
Conference at NYI 


New York University’s College of En 
gineering will hold its second annu 
titanium lecture from September 10th 
through the 14th. Conducted by the 
rsity's Colleg yf Engineering, 
the program was designed especial] 
for practicing enginee! ind titanium 
authorities from industry and research 
laboratories, plus members of NY 


faculty, will present 5 lectures. ‘The 


subjects to be covered are: Extraction 


and Melting; Phase diagram metal 
lography and alloying; Heat treatment 
and mechanical properties; Mechanical 
metallurgy and applications; and Fab 
nication, 

Evening sessions will supplement 
the lectures, which will be given at 
the University Heights campus in the 
Bronx. Dormitory space on the campu 
will be available to those attending 
from September 9th to 15th. Attend 
ance is limited. Applicants 1 register 


until August 15th 


SAE Will Publish New 
Drafting Manual 


At its meeting in Atlantic City the 
Society of Automotive Engineers an 
nounced that it will publish a draft 
ing manual combining the best and 
most widely accepted drafting prac 
tices in the aeronautic and automotive 
“11° + - — industries. Some of the projects on 
Millionth of an Inch Feed for Machine Tools the agenda ar 
1. Improvement of geometric and 
Accurately controllable in the micro- between its two moving parts. To get _ positional tolerance standards 
inch range, this inchworm motor is this motion between two bodies, each 2. Simplification of drafting prac 
finding application in the machin one is connected to one of the inc tices 
tool field, where it is replacing lead worm parts. Either part n be s 3. Investigation of the trend to 
screws in centerless grinders. The mo tionary depending upon tl icular eliminate specifying how to process 
tor, designed by the Airborne Instru pplication. A rigid c ction be 1 product on engineering drawings, In 
ments Lab., Inc., of Mineola, N. Y., tween the members is accomplished — order to allow the maximum flexibility 
operates because of the magnetostri: because there are no lead screws, split in the use of methods and eGuipment 
tive effect, whereby the armature of nuts, or bearings in the path the during manufacture 
the motor shrinks under the influence _ transmitted force. Also, si no lead 4. Encourage the use of decimal 
of an electro-magnetic field, and snaps screw is used, there is an impro nt limensioning. 
back to its original size when the mag in the system spring constant becau 5. Standardizing the method of 
netic field is de-energized. A pair of the torsional strain factor rally specifying screw threads 
clamps working with the armature troduced by the lead screw member i 6. Development of new drafting 
convert the expansion and contraction eliminated. Machine tools with heavy techniques for use in preparing draw 
movements into forward or backward members sliding on the ways are said to ings that are intended to be reduced 
motion, and reverse on demand witl have consistently repeated to an accu in size 
out backlash racy of +5-millionths of an inch under 7. Development f a standard 
The inchworm motor is actually a machine load conditions requiring a method to specify on engineering 
linear actuator which produces a con break-loose force of 300 lb and a slid drawings how to contro] variations in 
trolled increment of relative motion ing force of about 220 Il the shape of sheet metal parts 
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COMING EVENTS 


AUGUST 20-21 


1956 National Telemetering Confer- 


ence, Biltm« Hotel, | Ang 
Calif. An averag ft f 
he presented it 


System | 


( omponents 


ich of 

Data Pr; 
ind Equipment; Crowd 
ing of the Telemetering 
Bands; System Re 


SIOTLS 


Cessine 


Frequenc 
corders; Com 
Lele 
Piloted 


pONnso;rec 


ponents and Equipment II; and 
metering Flight Testing of 
Aircraft. Th nference 
by AIEFE, TAS, IRI 


nd ISA 


AUGUST 21-24 
Western Electronic Show and Con- 
vention (Wescon), Pan Pacific Audi 
Angeles, Calif. Sponsored 
by the West Coast Electronic Mfr 

\ssociation, and the Los Angeles and 
San Francisco Sections of IRE. Over 
700 exhibitors will be n tl u 


torlum and other 


torium, Los 


number of techni 

increased over! 

prior to th 

vill be a meeting o | itional 
l'elemetering Ci heduled 
for the 20th and 2!Ist hnical ses 
sions will be 


( lopme nts 


AUGUST 27-29 
Association for Computing Machin- 
ilifornia, West 
Angeles, Calif 
rmation write W. Kin 

Olvmpi Bever 


ery, University of (¢ 
Campus, Los 
lor inf 
Box 3251, 


Hills, Calif 


wood 


ly 


SEPTEMBER 10-12 
Fall Meeting, ASME, ( 
tan Hotel, Denver, Col 


SEPTEMBER 10-15 


Investment Casting Institute, Univer 
ity of Michigan, Ann Arbor, Mich. A 
ix-day yurse estment casting 
Institute 


Much 


de \ el ype d 


will provide 
with the late 
of the inforn 
IC] 
f th 
which are t 


through ymmittee 
Bec 1us¢ 
part 

limited to no more 


from ti Institut 


registrations ar¢ 
than 40 perso 


member compat 


es 
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SEPTEMBER 17-21 

Second Pacific Area National Meet- 
ing and Apparatus Exhibit, of Ameri 
in Society for ‘Testing Materials, Ho 

tel Statler, Los Mor 


than 200 technical papers and 43 sep 


Angeles, Calif 
irate sessions will be featured at thi 
meeting on the properties and evalua 
tion of Plant and lab 
ratory inspection trips, as well as ex 
hibits of and testing 
itus will be part of the program 


materials 


research ippal 


llth Annual Instrument-Automation 
Conference and Exhibit, New York 
New York City. Clinics 
workshops and technical sessions will 
be conducted throughout the« 
Information on exhibit space 
can be obtained from Fred J. Taber 
Exhibit Mer., 250 West 57th St 
New York City, and on the edu 
from the Instrument 
national office, 1319 All 
Pittsburgh, Pa 


Coliseum, 


week 
program 


tional program 
Society 


ghen 


SEPTEMBER 24-28 

1956 Trade Fair of the 
dustry, Navy Pier, 
Sponsor of the Fair is the 
Industrial | 


ing held in 


Atomic 
Chicago. 
Atom 
ind the Fair is b 
vith the 
l’orum’s annual conference on “‘man 
technology for the 
On view will be a 
wide range of products and services 
related to the 
major 


orum 


conjunchion 


igement ind 
itomic industri 
itom! industry; its 


components, auxiliary equip 
For fur 
ther information write l'rade 
Fair Dept., Atomic Industrial Forum 
260 Madison Ave New York lf 


N.Y 


ment, and many 
+} 


ICCeSSOTICS 


to the 


SEPTEMBER 25-28 


1956 Iron and Steel Exposition and 
Convention, Cleveland Public Audi 
torium, Cleveland, Ohio. More than 
200 companies will have extensive ex 
During the 
upwards of 40 
papers will be presented by members 
of the iron, steel and 


hibits and demonstrations 
14 technical sessions, 


illied industri 


OCTOBER 1-3 


12th National Electronics 
Conference, Hotel Sherman, Ch 


Annual 


OCTOBER 3-5 


Fifth Annual Meeting of the 
ards Engineers Society, Hote! W 
Washington, D.« Th 
Standards—Gi 


Stand 


OCTOBER 4-5 
Annual Mag 


Association, ‘The D ( 


Convention of — the 
nesium 


OCTOBER 8-10 


Annual Fall Mecting, Institute of 
Metals Div., Institute of Min 
ing, Metallurgical and Petroleum En 
gineers, held in t t 
National Met ng 

tion, Hotel ¢ ( 

\ nuclear metallurs mp 

Effects of Radiation in Met 

bring forth paper 


Amer 


mech mics of rad 
tion 


reachions 


OCTOBER 8-12 
38th Annual National Metal Congress 


and fk xposition, ( 





lf moisture troubles your controls... it'll pay you to use 


Ad lg kp mercury relays 


Adlake relays require no maintenance whatever...are quiet and 
chatterless...free from explosion hazard. Dust, dirt, moisture and 
temperature changes can’t affect their operation. Mercury-to-mer- 
cury contact gives ideal snap action, with no burning, pitting or 
sticking. Time delay characteristics are fixed and non-adjustable. 
For more a about Adlake Relays, write The Adams & 
Westlake Company, 1169 N. Michigan, Elkhart, Indiana adhee 


The Adams & Westlake Company Prous 


Established 1857 . ELKHART, INDIANA . New York . Chicago wee 


the original and largest manufacturers of mercury plunger-type relays ” 
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PRODUCT ENGINEERING - 


REFERENCE BOOK SHEET 


Radius of Curvature of Parabolic 


RUDOLPH GRUENBERG 


Westinghouse Electric Corporation 


FUNCTIONAL REQUIREMENTS generally fix the lift L and 
the corresponding cam angle 8, while maximum size of the 
cam is dictated either by available space or by maximum 
pressure angle restrictions. But the cam must also be larg« 
or the cam roller small enough—so that the least 
roller radius 


prove impossible to o 


enough 
Unless this 
ht 


radius of curvature exceeds th 


condition is observed, it may in 
the desired follower motion 
Therefore, having designed the 


pressure angle and space limitations, the minimum radius 


cam for function, 
of curvature will determine the maximum permissible rollet 
diameter. Changing the roller diameter does not alter 
the pressure angle. 

The following nomograph helps determine the least 
radius of curvature and maximum roller diameter. It can 
also be used to find Ry for given values of p, 8, and L. Ti 


minimize “slapping,” pai. Should be at least 2 1 


Derivation 
Ihe nomogram is based on Eq (9) which, in turn, is 
derived from the general equation of a parabola, Eq (1), 
and the equation for the radius of curvature Eq (4 
Derivation of Eq (9) is given below so that it may be 
modified to conform to other types of cam motion 
General equation of a parabola is 


From which 


SYMBOLS 


= Lift, in. 
= Root Radius, in. 


1 . 
Ru = Ro + -> 1, in. 


> 
rT = Rad. of cam rolk r, in. 
p Rad. of curvature cam 
surface, in. 
Cam angle, deg 


8 = 
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Minimum value of p occurs at be 


fore x 0 and Eq (5) become 


From Fig. | 


> 


Ry B 
» 


Combining Eqs 


where £8 is in radians 


gives 


R ue p 


i] 


l’o convert 8 from rad to deg, | 


the constant 


(27/360)? to give 


Ry re 
13100 / 


(continued on page 


Surfoce of com 
\ Com roller. 





, \ 
Not 25 not 50 not 75 tu 00% P) 
\ ne 2D. | 
\ N | : a /. 

- x. of Bound Brook’s 

\ eee skill and- experience are 

| SE devoted to producin 

™*~ 





Bearings and Parts 


BOUND BROOK OIL-LESS BEARING CO., BOUND BROOK,N. J. EST. 1883 
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Radius of Curvature of Parabolic Cams (continued from page 219) 


L,in. Pmin, 


a a 


Pivot /ine 


Exomple: 
L = 0.750, B = 70 deg 
Ry = 2 


= 2.0 


es Pmin 





e 














aes Oak fs 8 


n 
o 
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a PTE oy 508647 
/037465& cand 


= ...and do the figures bound from 
your cranium with a purpose ? 
Then you're the Senior Engineer 
or Scientist we’re looking for 
at Firestone...a man with real 
scope who wants to work ina 
creative climate where figures have 
already added up to the “Corporal” 
surface-to-surface ballistic missile... 
where the benefits measure up to 
the “head” with real figures. 


For 56 years Firestone has led in 
heads for figures... for Research, 
for Development and Production. 
Now we need some more. Here 
are just a few of the needs. 


Systems Test Equipment Design 
Component Test Equipment Design 


Ground Handling Equipment 
Systems 


Mechanical Production Engineering 
Electronic Systems 
Materials and Processes 


We have a man at Firestone with a 
head for figures like yours. Write 
us. We'll arrange a meeting. 


Firestone 


GUIDED MISSILE DIVISION 


RESEARCH * DEVELOPMENT * MANUFACTURE 


a Mad ji x f ifure at ia rest me’’— Los Anae les ° Mo? tere u 


WRITE: SCIENTIFIC STAFF DIRECTOR. LOS ANGELES 54. CALIF. 
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PRODUCT ENGINEERING - 


REFERENCE BOOK SHEET 


Simplified Graphical Integration 


Ww. Be 


VAUGHAN 


Project Engineer 


Aircraft 


METHOD for 
the 


A SIMPLI 
forming graphical integrations requires 
two triangles and a pencil. Principles involved are not 
but little known. Accuracy of the 
method, if carefully followed, is equivalent to analytical 
integration performed with the aid of a slide rule. It has 
been used for calculation of bending moments and shears 


AND SURPRISINGLY ACCURATE pe! 


only use 


new seem to be 


on airplane wings with an accuracy of 0.2 per cent 
required is about one-fifth that of conventional tabulat 
step graphical integration. In fact, speed of the method 
feasibility 


of an electronic computer for integration problems 


l 
I 
in some cases raises doubts as to the economical 


rhe method is readily applied to the determination of 


shears, bending moments, slopes and deflections for non 


uniformly loaded cantilever beams. For beams supported 


at two or more positions, simple corrections can be made 


based on the known boundary conditions such as the 





Reference 





Research 


lime 


Div The Budd Cc 


Multiplication or 
1 safety factor, can be per 


the beam ends 


constants, such as 


deflection or sk 


division b\ 


pe it 


} 


formed automatically during the integration 


Sample Constructions 


EXAMPLE | 


1 cantilever beam shown in Fig. 1. 


1 non-uniformly distributed load on 
Draw the shear dia 
a 1.5 safety factor. Steps for graphi 


Given 


gram so as to include 


cal 


integration 

1. Pick a convenient scale for the shear curve so that 
the curve does not run off the paper. This can be quickly 
lone by roughly estimating the area under the loading 
Shear 
xternal left in Fig. 1; range is from zero to 600 Ib 


urve and multiplying by 1.5 scale is shown at 


Establish a reference line by dividing any value on 
.] $5) 


4a 


(continued on page 


Curve to be 
imegrated 
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Pole distance 
Length, L,in 





INSIDE INFO FROM HOLO-KROME 





THE SECRET'S IN THE SOCKET! 


Sharp hex socket corners mean less reaming 
—the payoff's on the production line with 
fewer damaged screws, less downtime and 


improved product appearance ! 


ers resist reaming! 


Compare These Other H-K Features! 


COMPLETELY FORGED SOCKET HEAD... no 
drilling or broaching—metal fibers stay in- 


tact for stronger hex sockets. 


SCIENTIFICALLY DESIGNED SOCKETS ... depth 
carefully proportioned to give greatest head 
and socket strength, firmest key grip. 


UNTAPERED WALLS... for better key fit, 
longer key and socket life, even tighter 


wrenching. 


For the finest in Socket Screw products... 
for revolutionury SAME-DAY SERVICE, the 
name to remember is Holo-Krome ! 


LOOK INSIDE A HOLO-KROME SOCKET! 


Send in the coupon below and we'll send you FREE 
an H-K Socket Cap Screw (we've omitted heat 
treating to let you get a better look at the mirror 
finish and sharp hex corners under the usual black 
finish). Look it over carefully, and see for yourself 
4 ' what a real difference H-K quality and skill can mcke ! 


Please send me FREE a Holo-Krome Socket Screw for my inspection. 


NAME 





POSITION 








COMPANY 


— - | HOLO-KROME 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. 














Sold only through authorized Holo-Krome distributors. 
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-_ 


Simplified Graphical Integration (continued from page 223) 


the equl\ il nt \ luc on the load S( ile ! J n I 
). Divide this quotient by the safety eflection by double graphica teg 
ole distance” of 33.3 in. Pole dis 1. Plot the M/EI diagram. If EF and | 


> ’ . 
m point P. the tarting point of 


included while integrating t 


Integrate the M/EI diagram graphically 


l'ake segments of the loading curve. ‘l’o integ: iple I, assuming I pe at R Ch 
1 P to O”, pr t the midpoint of O”P vertically I n t] lope h know 
to obtain point a. and horizo 


; 


making th 
in point a 
Draw straight line from a’ in this stey 
ents the area under curve OP multiplied Integrate the slope curve 
factor 1.5; line O’P represents design shear \ Th 
x 
om OY to P 
~ 


n 


t pom l ( Reaction R if l 
Use two triangles to obtain second point. R +. Join points A and B with straight line. | 


onst ion f eco! gment RO to obtain b’. Cor I n of th 
= 
nect point with o1 riangle—with the aid of second 


triangle draw ‘ para lel to b’P. 


6. Repeat construction in step 5 to obtain the entir 


f short straight lines. Length 
ed. Segment PO does not 


1 diagram 


; 


; 


bE XAMPLI 


g beam 1] 
rted } 


concentrated 





PROOF OF METHOD 











Scale l 
a under curve from DtoE 


FG 


milor triang ame 
or triangles —— 


AGxBC 

AG x BCx AB 
— 
Scale 2 
Scale! 


Area under curve Dto E 


= BC 


Scale 2 
Scale! 
Grea under curve Dto E using the ordinates of Scale 2 


Since Scale 2 = ScoleI x 


, BC represents the 
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NEW COMPONENTS 





EXPANDED METAL SUPPORTS WIRE CLOTH retainer of filter's glass beads in this cutaway view. Helical vane guides fluid 
uniformly over entire filter area. Packed glass beads in combination with monel wire cloth provides depth filtration 


Precision High Flow Glass Bead Filter 





A new glass bead filter permits an unusually high rate 
of liquid flow, screens out impurities as small as 40 micron 
and can be repeatedly cleaned. Developed originally for 
jet aircraft fuel systems, this industrial type filter is de 
signed for coolant filtering for machine tools, chemical, 
petroleum and atomic processing, pharmaceutical manu 
facturing and distilling. 

Packed glass beads or spheres are employed, in combina 
tion with a Monel wire cloth. Hardness, smooth surface 














and chemical inertness of the glass beads are said to in 


Flow loss, in. Hg 


crease filtering efficiency and minimizes clogging of parti- 
cles filtered out of the fluid. Manufacturer claims better 
than 98 percent efficiency 

The filter offers protection against such fine contami 
nants as entrained water and atmospheric dust. It also Te} 20 25 30 
resists the corrosive attack of the water in the system, 





























Rate of flow, gpm 
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AND MATERIALS 





sulphur and salt atmosphere 


up to 25 psi pressure, and serves over a temperature range 


of —65 F to 160 F. 
rhe filter element is 


expanded metal cylinder with glass beads packed around 
the periphery in an annular space approximately 0.125 in 
cloth 
cloth has 


between cylinders of 
dia. The 


square 


wide 
0.010 in 
0.0041 in. 


wire 


wire 


Rate of flow is high, but depends on the 
the fluid. The filter will handle 274 gal per min of jet air 


craft fuel, for example, with a pressure drop of 2 psi 


lows flow at this maximum rate for 


is required. Backwashing is effective 


SPECIFIED 


In addition, it withstands 


1 round cannister enclosed by an 


nominal 


BY 


also be removed by 


action tending 


The beads are 
openings 

the screen. 
nature of sizes. The 
unit can De 


It al- glass, brass 


25 hr before cleaning 


1 means of clean 


PRODUCT 


hundreds of cleaning operations. A¢ 


Helical vanes in housing give 


to keep large particles 


ing requirements, since the degre« 
mined by the size 


weight 
made 
Aero Supply 


ing, and is reported not to cause loss of « apacify even afte 


umulated dirt 
blast 
input 


1 localized ait 
fluids a swirling 


wway fron 


— 


filter. Filtering action can be varied readi meet differ 


de ter 


glass be: 


of the 


The filter is now available in 
of the 1800-gph 


model 


’ . 
ft alumimum, steel, stainless 


Mfg. Co., Inc., ¢ 


wry, Pa 


For more information 
Circle 1, inside back cover 





Silver Brazing Allovs in Expanded Strip Form 


The principal advantages of this ex- 
panded strip brazing metal is said to 


be weight reduction of particular im 


portance in assemblies for aviation 


service. As an example, an expanded 
strip may weigh less than one-third as 
much as solid strip of the same cross 
match the weight of 


0.003 in.-thick expanded strip, a solid 


section. lo 


strip would have to be well under 
0.001 in. thick—too fragile to 


conveniently 


handle 


Ihe expanded silver alloy is pro 
duced by conventional 


solid strip and then rolling the r 


expanding 


sulting grid down to the specified uni 
form thickness. The weight of the ex 
panded strip is governed by the degree 
of expansion and final thickness after 
rolling. Expanded strips up to 12 in 
thickness or down to 
Brazing 
this 


available in the 


0.003 
alloys 


manufac 


wide in 
in. can be supplied. 
normally supplied by 
turer in strip form are 


expanded form, as well as the othe: 
forms produced by the company 

Ihe expanded strip will flow and 
wet the joint faces uniformly despite 
the interstices in the grid 
This is true not only for 
joint faces, but also 
structures, so that 


strength and uniform bonding will be 


pattern 
continuous 
for honeycomb 
maximum joint 
obtained regardless of the alignment 
illoy and th 
The 


from 


between the grid of the 
honeycomb only 
different solid 


expanded strip be 


edges of the 
requirement—no 
rip—is that the 
specified to 
filler 
ti tl hickne 
juired Handy & Harmon 
St., New York N. ¥ 
For more information 
Circle 2, inside back cover 


Automatic Clutch 
Transmission 


Ih transmi n mposed of 
and a torqu 


ud te 


ratio under 


1 3 
itrifugal driver unit 


ictuated driven unit, which is 


transmit a balanced drive 
ill operating conditions. By controll 
ing centrifugal force, the 
both the 
pened and closed as the engine i 
accelerated or decelerated. The driver 
unit has an idler which 


fianges of 


driver and driven units are 


bearing on 


CONTINUED ON PAGE 228 
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the drive belt runs free when motor 
is idling 

With 
the 
the 


giving a 


icceler flanges of 
those of 


unit 


the 


driver unit while 


torque-actuated driven pen, 


the 


On vehicular equipment, 


balanced drive between 


two units 
gear shifts are needed, the 
only operating controls the 
throttle brake he unit 
has eight parts, the driven unit six 
Both units are self-lubricating 


he transmission is available for up 


no clutch o1 
being 


ind driver 


to 15 hp appli itions in standard sizes. 
I'he device is expected to prove adapt 
ible to 


ind 


motor vehicles, garden 
tractors, ap 
ind take-off 
drives or other appli itions subject to 
ik loads. Miner Pulley & 
l'ransmission C¢ 1201 E. 58 Ave., 
Denver 16, Colo 


small 
riding convevol 


paratus motor powel 


surge or pe 


For more information—Circle 3, inside back cover 





Multiple-Circuit 
Hydraulic Power and 
Control 

Phi | 
hvdraulic power cylinders, each con 


C losed hy 


vlinder is 


device consists t scries of 
nected to an individual 


drauli circuit, each 
equipped with a power piston driven 
f cams mounted 
The shaft 


is powered through a two speed trans 


by one of 1 SCTIC of 


on a common shaft cam 
mission 

By varying the characteristics of the 
individual and 


sequence or overlapping of motions 


cams, various timing 


is obtainable, as well as any length 
of stroke within power cylinder limi 
Feeds, 


unloading, gaging, are 


tations chucking, clamping, 
loading 
of the 


tool steps which combine two or more 


some 


functions available for machine 
operations in timed relationship. Each 
function has its own closed hydrauli 
circuit with overload protection. 

fast as 1 
lhe two-speed drive provides for both 


the work and idle 


Cycles can be as per sec 


cycles. Feed rates 


ire said to be unaffected by changes 


Seporate adjustable 
overload relief valve 
and replenishing valve 


lll fluid \ 
be produc ed 


The 


pre ssure 


fluid is alway 
Che 
stroke of each power piston 
ited by 
ulator during the power 


hvdraulic 


to exclude air 


stored in an a 
stroke, 


energy 


roller is always in 


Anv desire 


piston rod 


tact with its cam 


so the 


] 


( 


ivaTaull 
Ihe device is 


eX 
u ipplications 

im Mfg Ci 

dale, Mich 


For more information 
Circle 4, inside back cover 
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Actuator Provides 360 deg Rotation 


This rotary actuator is a self-con- 
tained unit designed to operate on air, 
gas, water or oil pressure. It delivers 
rotary motion by means of a piston 
and internal helix. Some present ap- 
plications include indexing, position- 


ing, transfer mechanisms, valve actuat- 


ing ratchets, gate opening, dumping, 
cam actions, mixing, power takeoffs, 
rolling, clamping, lifting. 

The unitycan be stopped at any 
point in the rotation cycle and held 
there at balanced pressure indefinitely 
without relaxing. In the event of 


power failure the actuator will remain 
in position. The actuator totally 
enclosed 

(Through the use of thrust bearings, 
it is said to be possible to operate the 
actuator with pressures of 5 to 500 
The actuator 
standard sizes of 3, 4, 5, ¢ 
dia. Standard rotation cycles are: 0 to 
100 deg; 0 to 190 deg; 0 to 280 deg; 
0 to 370 deg. Carter Controls, Inc., 
2800 Bernice Road, Lansing, II] 


psi. is being made in 


ind 8 in 


For more information— 
Circle 5, inside back cover 





ie ee a - 


Pneumatic Timer for 
Control Circuits 
A pneumatic timer for use in auto- 


matic control circuits such as machine 
tool sequencing, process industry op 


erations and cranes has a time delay of 
t to 180 sec, with an accuracy of +10 
per cent of setting. Cast frame con 
struction is said to resist shock and 
vibration and provide a stable timing 
element and housing. 

Wiring terminals are accessible from 
the front of the unit and are mounted 
on plastic supports. A filtered vertical 
air intake, in an enclosed air space, 
helps keep dust from entering the 
orifice to change time intervals ot 
iffect the operation 

Operation of the timer can be 
changed from on-delay to off-delay 
simply, and requires only a screw- 
driver, with no extra parts needed. 
The timing element with timing con- 
tacts is available independently for 
mechanical connection to certain of 


this manufacturer’s contactors and also 


for separate use. Units can be sup- 
plied with a maximum of two instan- 
taneous interlocks. Optional en 
closures are NEMA type 1 general 
purpose, NEMA type 4 and 5 water or 
dust-tight, and NEMA type 7 class 1 
group D enclosure are avail 
able for operation at standard voltages 
Electric 


l'imers 


General 


> 2 


and frequencies 
Co., Schenectad\ 


For more information— 
Circle 6, inside back cover 


Miniature Atomizing Nozzle 


nozzle is 3 x 


The body of this 
1-5/32 x 4 in. Depth of the nozzle 
cap will depend upon type employed. 
Both liquid and air inlets are on the 
same side. 

This pneumatic nozzle is supplied 
in a wide range of capacities, with 
round, round and flat 
sprays. Made in brass or stainless steel 
Spraying Systems Co., 3201 Randolph 


St., Bellwood, Ill 


wide-angle 


For more information 
Circle 7, inside back cover 


Coupling With 
Molded Rubber Teeth 


Power transmission of rated load is 
achieved by gear teeth on end castings 
fitted into matching teeth of a spe 
cially molded rubber center section. 
This tubular section is composed of 
fibre reinforcement imbedded in heat 
and _ ooil-resisting Neoprene. The 
strands absorb load pulsations and 
shock, providing torsional resilience 
with angles of twist up to 30 deg in 
the standard construction. 

The coupling is manufactured in 
two basic hub sizes with a choice of 


CONTINUED ON PAGE 232 
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HIGH-TENSILE STEEL 


You can design light weight, longer life, and 
economy into your products by including N-A-x 
HIGH-TENSILE in your plans. 


e It is 50% stronger than mild steel. 

© It is considerably more resistant to corrosion. 
It has greater paint adhesion with less under- 
coat corrosion. 
It has high fatigue life with great toughness. 
It has greater resistance to abrasion or wear. 
It is readily and easily welded by any process. 
It polishes to a high luster at minimum cost. 


And, with all these physical advantages over mild 
carbon steel, it can be cold formed as readily 
into the most difficult shaped stamping. 


When you next start to redesign, get the facts 
ON N-A-X HIGH-TENSILE. It’s produced by Great 
Lakes Steel — long recognized specialists in flat- 
rolled steel products. 


W-A-X Alley Division 


GREAT LAKES STEEL CORPORATION 


Ecorse, Detroit 29, Mich. . A Unit of 


NATIONAL STEEL dike CORPORATION 
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two-ply, four-ply or six-ply flexible 
elements to increase respective torque 
capacity for each hub size. The six 
combinations are said to satisfy stand 
ard requirements for electric motors 
from 24 to 25 hp. Guardian Products 
Corp., Dept. A-13, 1215 E. 2 St, 
Michigan City, Ind 
For more information 
Circle 8, inside back cover 


Rivet-Nut Fastener 
Combination 


his device will permanently hold 


two or more pieces (as a rivet) and 
fasten others by functioning as a nut 
Basically, the new fastening device is 
a tubular rivet with a hole in the head 


tapped with standard threads. Radial 














| 
| 


the underside of the 
head bite into the workpiece, prevent 
ing the nut from turning, once it has 
been clinched. 

Capable of being set automatically 
at production rates on conventional 


serrations on 


riveting machines, the fasteners allow 
permanent installation of a nut in an 
area which may be hard to reach, or 
blind after final assembly 
able in steel, brass, or aluminum, in 
seven standard styles with head diam 
eters ranging from 9/32 
rubular Rivet & Stud Co., 
(Quincy) 70, Mass. 


For more information 
Circle 9, inside back cover 


It is avail 


to 13/32 in. 


Wollaston 


Rotating Limit Switch 


\ rotating limit switch with heavy 
duty pilot ratings to 480 v incorpo 
rates two single-pole, double-throw, 
A cast 


shown with cover 


snap-action contact ass¢ mblies 
aluminum housing 


plates on each side removed) provides 


iccessibility for wiring rings on 


the input shaft togethe 
duty worm 
vided. Ad 
switches is possible 

switches are used to limit 
perated 
similar 


he iV\ 


ind cam pro 


ustment of snap 
Che » 
the travel of 


doors, 


electri lly 
hoists and 


Thev are al used as 


convevors, 
mechanisms 


pilot controls to operate noids of 


i 
reversing starters mtac 


tors. Furnas Electric Co., | ) W. 
McKee St., Batavia, I] 


For more information 
Circle 10, inside back cover 


magnet 


Subminiature Relay 


A two-pole, hermetically sealed re 
lay with positive adjustment of con 
tact and plunger travel after the en 
closing can has been put into place 
his is accomplished by the use of a 
After 
ment the outside portion of the screw 
is cut off 


screw-like attachment. adjust 


and the area sealed over 


The subminiature relay is ideal for 
electronic applications in aircraft, 
aboard ship, and on portable units 
manufacturer. 


shock in 


g and ambient tempera 


iccording to the 

The unit can withstand 
excess of 50 
tures as high as 125 C, and has a con 
tact rating of amp resistive load, 
115 ac. It will withstand 


10 to 5) Cps at d in 


28 v de, or 
vibrations at 
it 55 to 
Che 
ind measure 
General ] lec 
5. N.Y 


max excursion O1 500 cps at 


we ighs 


15 g acceleration unit 


ipproximately | 02 
di & 


Schenectady 


x 0.651 in 


tric Co., 


maxX 


For more information 


Circle 11, inside back cover 


Spiral Wire Wrapping 


Spiral-cut tubing of insulating pla 
ipped around 


tic is quickly wi wire 


Individual 


lead out or 


bundles up to 2 in. dia 


wires are easily entered 


through the spiral-cut Leads ar 
formed into a cable which is firm but 
can be formed to any desired shape 

\ single size 


a 3 in. 


of this wrapping, hav 
diameter, is said 
all cabling needs. Com 
Wellesley, 


initial 
to serve nearly 
puter Control Co., In 


Mass. 


For more information 


Circle 12, inside back cover 


Quick Disconnect Coupling 


A quick connect-disconnect fluid 
acids, alkali, solvents, 
high pressure steam has Teflon nipple 
seals and valve seats. The unit will 
function through a temperature range 
of —100 to 500 F, and can be sub 
jected to lower and high temperatures 
for short periods. Manufactured from 


tock, the 


oupling for 


olid bar oupling can be 


CONTINUED ON PAGE 
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KAYDON 
THIN-SHELL 
NEEDLE 
BEARINGS 


Two standard sizes 
available from stock 


! 








Shaft 
Diameter Housing Bore 
1.0605" 1.3130 











Shaft Housing Bore 
Diameter 1.5005” 


1.1875" 


IIlustration is 2-times actual size of needle bearing a Ee 1—] 


You get these Kaydon design advantages: 


\1.| Greater effective length needle rollers for MORE CAPACITY 
"(41% on ¥2” width)... LONGER LIFE (2.8 times as much on >” width) 

















-———+ 


.2.| Simplified construction that SAVES you money 


[3.] Pre-packed lubrication that SAVES assembly time 


| ERE it is! Kaydon’s new thin-shell This new bearing is ready for you right 

needle bearing. A bearing that gives you now from stock in two standard sizes (illus- 
more of everything — more capacity ... more trated). Other sizes will be available later. 
economy ... plus longer life than any other For complete specifications, ask for Data 
comparable bearing, because of greater effec- Sheet No. K562—write, call or wire Kaydon 
tive length of spherical end rollers. of Muskegon. 


2 es 


“MUSK EGONeMICHIG N - - —— 


All types of ball and roller bearings — 4" inside diameter to 124” outside diameter Taper Roller ¢ 
Roller Thrust ¢ Roller Radial ¢ Bi-Angular Roller ¢ Spherical Roller « Needle Roller ¢ Ball Radial ¢ Ball Thrust Bearings 
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furnished in types 303 and 316 stain- 
less steels, brass, aluminum, special 
carbon steel, or from any machinable 
material. 

The coupling is available plain or 
with automatic shut-off valves incor- 
porated in either or both ends. The 
coupling is made in 4 through 3 in. 
ID pipe sizes with any type end con- 
nection desired Snap-Tite, Inc., 
Union City, Pa. 


For more information 
Circle 13, inside back cover 


Flexible Control Shafts 


The valve control 
shafts is made of multiple layers of 


core of these 
precision wound high carbon wire. 
The casing is interlocked metal, 
asbestos-packed, and is available in 
either galvanized steel or phosphor 
bronze. This shafting is available with 
a variety of terminals, making it pos- 
sible to control any type valve from 
almost any point. 

These flexible shafts are available 
in core size diameters of 4 to 1% in., 
with torque input ratings of 20 to 
250 lb-ft. Stow Mfg. Co., 426 Shear 
St., Binghamton, N. Y. 


For more information 
Circle 14, inside back cover 


Rate Gyro 


rhe motor is d-c-powered, and gov- 
ermor-controlled so that output is in 
dependent of line voltage. The size is 
2% x 4 7/16 in. long and the weight 
is 1.7 Ib. The case is designed to pro 
vide hermetic sealing. Standard units 
incorporate a potentiometer pickoff 
and also adjustable switches which 
can be set to close at any desired rate 
within the range of the unit. The 
standard unit also incorporates a dash- 
pot for damping, and the natural fre- 


quency of the gyro is in the range of 
5 to 10 cps. Globe Industries, Inc., 
1784 Stanley Ave., Dayton 4, Ohio 


For more information— 
Circle 15, inside back cover 


D-C Power Supply 
An electronic transistorized d-c to 
d-c power supply that produces 16,000 
v from as little as 3 v input weighs 
14 Ib, and is 14 x 3 x 6 in. Standard 
ambient temperature range is —25 C 
to 75 C. Universal Atomics Corp., 
19 E. 48 St., New York 17, N. Y 
For more information 
Circle 16, inside back cover 


Simultaneous Action Switch 


\ double-pole, double-throw basic 
switch kas functions which include 
limiting, reversing, and starting and 
stopping of automatic assemblies. Ap 
plications are in search tune radios, 
level control equipment, portable 
tools, appliances, automotive equip- 
ment. 

The switch is available with either 


sustained contact action (reset action) 
or momentary contact action (return 
Movement differential and 
operating force may be varied for spe 
cific switch applications, minimum 
overtravel is 0.075 in. Cherry Elec 
trical Products Corp., 1644 Deerfield 
Road, Highland Park, II. 


action). 


For more information— 
Circle 17, inside back cover 


Appliance Relay 


This relav is available either in sin- 
gle-pole, normally open or two-pole, 
normally with either 
screw or quick connect terminals avail 


able. Contact ratings per pole at 


open versions, 


230 Vv 


—_ 
Se ecoe 





are 25 amp resistive, or 20 amp induc 
tive. Approximate overall dimensions, 
2 21/64 x 2 35/64 x 24 in.; with 
UL-approval. Essex Wire Corp., 1601 
Wall St., Fort Wayne, Ind 


For more information 
Circle 18, inside back cover 


Tachometer-Servo Unit 


A size 15 servo motor combination 
has a drag cup tachometer with a low 
null voltage of 0.008 v ac, max of 
fundamental and 0.013 v ac, rpm. 


CONTINUED ON PAGE 236 
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Standard Steel forged flanges 


cut manufacturing costs for Elliott Company 


For the heavy bolting ring flanges on 
their synchronous condenser shells, 
Elliott Company has turned to Standard 
Steel forged flanges. They get a better 
product at lower cost because: 


e Flanges are forged very close to final 
tolerances, so expensive machining time 
is greatly reduced. 

¢ Uniform grain structure permits faster 
drilling of bolt holes—40 in each 
flange. 

¢ The high strength of Standard Steel 
forged flanges provides an ample safety 


factor to withstand any accidental ex- 
plosion pressures. 


Next time you need rings, flanges, gear 
blanks, shafts, wheels, or special shapes 
—and need them fast—get our quotation 
first. For bulletin 10,000, write Dept. 
8835, Standard Steel Works Division, 
BLH Corporation, Burnham, Penna. 


STANDARD STEEL WORKS DIVISION 
| BALDWIN -LIMA- HAMILTON 


DIVISIONS: Austin-Western « Eddystone «+ Hamilton 
* Electronics & Instrumentation « Lima « Madsen « 
Loewy-Hydropress « Pelton «+ Standard Stee! Works 
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> 


Output voltage is 3.2 v ac, per 1000 
rpm. Input is 115 v ac, 400 cps on 
first phase and 115 or 230 v ac, on 
the control phase. Torque is 1.5 in-oz 
at stall. No load speed is 4500 rpm 
Highland, II 


Basler Electronics, Inc., 


For more information— 
Circle 19, inside back cover 


Seal Fitting for 
Threaded Connections 


The seal fitting is installed bi 

|—threading it on pipe or fitting; 2 

threading pipe or fitting “hand-tight” 
to desired position in port; 3—tighten 
ing down against pipe or fitting with 
only light torque required. It is de 
signed for use on any pipe thread, dry 
seal or standard, for operating tem 
280 F to 500 F., for 
Flick-Reedy 
Ave., 


peratures of 
pressures up to 3,000 psi 
Corp., 2040 N. 
Melrose Park, II]. 


Hawthorne 


For more information 
Circle 20, inside back cover 


Malfunction Detector 


[his vibration monitor is said to 
anticipate and prevent trouble in rotat 
ing and 


responding to 


reciprocating machines by 


slight increases in 





roughness or vibration to cause a shut 
Examples of detectable mal 
functions are failing bearings, bent 
shafts, imbalance, broken blades. Ap 
plications motors, 


compressors, blowers, gas engines, die 


down 


include pumps, 
sels, centrifuges, turbines, generating 
equipment, test stands 

It may be used singly on small 
equipment, in pairs on driving and 
driven equipment, in series or parallel 
combinations to monitor bearings. Ac 
celeration range is 0 to 2 g, to cover all 
types of rotating equipment at speeds 
up to 18,000 rpm. 

Che Model 5 includes a shock-free 
holding and reset mechanism for au 
tomatic or remote operation to pre 
vent actuation from starting or from 
normal or accidental transient shocks 
The housing is of cast aluminum, 
threaded for } in. conduit. 

Switch 
double-throw, rated at 7 amp up to 
440 v, ac. Beta Corp., Forest Ave. at 
Ridge Rd., Richmond 26, Va 


For more information 


Circle 21 


contacts are single-pole, 


inside back cover 


Small High-Capacity 
Thermostats 


at 240 
The ther 


The resistive load is 6000 w 
3000 w at 120 v ac. 
mostats are preset, snap action, non 


V ac., 


idjustable. 


hey can be used for operating 


temperatures up to 350 F, and are 


for single-pole, single-throw operation; 


can be supplied with normally open or 


closed contacts. Units are available 


with inclined blade, horizontal blade 
terminals, surface or ait 


Therm-O-Disc, 


OI screw 
stream mountings 
Inc., Mansfield, Ohio. 


For more information 
Circle 22, inside back cover 


alcohols or glycols. It 


Variable Speed Transmission 


For machines using up to 10 hp 
V-belt drives, speed ranges up to 10:1 
are provided. The machine operator 
effects desired speed change by mov- 
Chere is 
operation. Maurey 


S. Wabash Ave., 


ing a speed control handle 
no interruption in 
Mfg. Corp., 2915 
Chicago 16, Ill 


For more information 
Circle 23, inside back cover 


Vinyl Dip Coating 


A vinyl coating that is deposited 
by a dipping operation has a high di 
electric strength, and is not dissolved 
by oils, greases, aliphatic hydrocarbons, 
is resistant to 
alkalic * 


wents, and salt-solutions 


inorganic acids, oxidizing 
it tempera 
tures up to 20 OI 

Curmg time 1s short and depends 


thick 


The coating is avail 


on the size of the article and 
ness of coating 
vellow 


1087 


blue, green, red and 


colors Beckett-Harcum Co., 
Wavne Road, Wilmington, Ohio 


able mn 


For more information 
Circle 24, inside back cover 


Air and Hydraulic Valves 
Valve chambers of these valves ar 
held in 


his 


permits the O-rings or U-packings to 


formed by aluminum spacers 


metal-to-metal end abutment 
be supported on both the inside and 
outside diameters without placing am 
mechanical pressure on the packings 
The hollow, radially ported, stain 
less steel, ground and polished plunger 
is the only moving part, except the 
from 


operating mechanism. Flow is 


the inlet chamber through the radial 


CONTINUED ON PAGE 238 
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Matching metal to job with Bridgeport alloys 


an 


























This fountain pen cap liner has to with- 
stand cold drawing reduction from a 
1-23/32 diameter blank to .397 OD finish, 
and .0071 to .005 thick to a tolerance of 
001. Bridgeport recommended Alloy 
*F-565, 18% Nickel-Silver, in grain size 
and temper developed by Bridgeport for 
applications of this type 























Parts made by Advance Stamping Co., Detroit, Mich. 


For better stamping, drawing, cold forming... 


Bridgeport HIGH 1. Q. Strip and Sheet 


Let Bridgeport match the metal to the job! Tell for the job. The right alloy may help you cut pro- 
us your requirements — both working and service duction costs and produce a better product. Call 
properties — and our Technical Service will be glad your Bridgeport sales office today for a metal 


to recommend the right Bridgeport High L.Q. alloy recommendation to fit your specific needs. 
High Inner Quality 


4» 
Bédgept BRIDGEPORT BRASS 


Offices in Principal Cities - Conveniently Located Warehouses 


Bridgeport Brass Company, Bridgeport 2, Connecticut . In Canada: Noranda Copper and Brass Limited, Montreal 
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ports of the hollow plunger and out 
through other ports in the plunger to 
the connected line. These solenoid- 
operated valves are rated at 600 cps 
for continuous operation on air at 
pressures from 40 psi to 150 psi. They 
can be operated at much higher 
speeds for intermittent duty on air at 
80 psi to 100 psi 

Exterior feed valves can be used in 
hvdraulic 


~ 
250 


service at pressures up to 
the 
Interior feed valves can be 
used on oil from 40 to 150 psi at 


somewhat lower cycling speeds. Avail 


psi, using air for 


pilot 


medium. 


able in single and double solenoid; 
and single and double 
piloted designs. C. B. Hunt & Son, 
Inc., Salem, Ohio. 


also lever 


For more information 
Circle 25, inside back cover 


| 


Right-Angle Tube Socket 


An angle socket has been designed 
and _ electronic 
units, in conjunction with printed 
Supplementary buttress ribs 
maintain the position of the 
socket to the printed circuit. Cleve 
land Metal Specialties, 1783 E. 21 St., 
Cleveland 14, Ohio 


for use in electrical 
circuits 


angle 


For more information— 
Circle 26, inside back cover 


Fhp Motors 
With 5 Yr Guarantee 


A 5-yr guarantee on two lines of 42- 
frame fhp motors has been offered on 
factory-approved applications. These 
shaded pole and _permanent-split 
capacitor units are applicable to room 
air conditioners, unit heaters and cool 
ers, furnace blowers and window fans. 

Self-aligning bearings are said to 
incorporate a_ steel-backed, babbitt- 


lined sleeve bearing mounted in a 
die-cast spherical cup; Original oil 
supply in each bearing reservoir is 
expected to provide ample lubrication 
for at least 5 yr of normal operation 
The Type FE motor is a constant 
speed, switchless type. It is rated 
1/30 to 4 hp on 115 or 230 v, 60 
cps, at 1050 rpm. ‘Type FLL perma 
nent-split capacitor motor is also a 
constant-speed switchless motor. It is 
rated 1/30 to $ hp on 115 or 230 v, 
60 cps, at 1075 rpm. Westinghouse 
Electric Corporation, P. O. Box 2099, 
Pittsburgh 30, Pa. 


For more information 
Circle 27, inside back cover 


High Torque Timing Motor 


A synchronous timing motor de 
velops high torque while retaining the 
many advantages of hysteresis type 
motors. The motor is designed for 
high-volume applications in the appli- 
ance, vending, animated display and 
industrial fields. 

Torque rating is 10 in-oz at 1 rpm; 


speeds are 1, 2, 4, 6, 8 and 10 rpm 
in right and left-hand rotation. One- 
and two-way frictions available. 
Heavy duty gear train permits trans- 
mitting continuously full out-put of 
the motor. Motor is 1 13/32 in. from 
front to back. The drive can be sup 
plied in 115 or 230 v, 60 cps. Haydon 
Mfg. Co., Inc., 245 E. Elm St., Tor 
rington, Conn 


way 


For more information- 
Circle 28, inside back cover 


Automatically Calibrated 
Digital Voltmeter 


A four-digit voltmeter with one 
digit accuracy, automatic calibration, 
0.01 per cent stability has a voltage 
range of 0.001 to 999.9 v. Input im 
pedance is 1,000 megohm on 9.999 
scale and 11 megohms on other scales 
Calibration is continuous and auto 
matic, as is polarity and range switch 
ing 

The Model 
in. for rack mounting and operates on 
115 v. 60 


} 


1040 measures 7 x 19 


Cps; powe! required is 80 w 
Electro Instruments, Inc., 3794 Rose 
crans St., San Diego, 10, Calif 


For more information 
Circle 29, inside back cover 


Torque Measurement 
Transducer 


A variable permeance torque trans- 
ducer operates without brushes and 
slip rings. It is designed for either 
static or dynamic torque measurement 

Reproducibility of 0.1 per cent and 
resolution of 0.02 per cent permit one 
instrument to serve over a wide range 
of torque measurement scales. Various 
models are available for ambient tem- 
peratures from —145 F to 1200 F. 
Linearity of all models is 2 per cent. 

he transducer can be operated into 


CONTINUED ON PAGE 240 





Product Engineering — August, 1956 








HYPALON’ can be compounded 
in an unlimited range 
of weather-resistant colors 


HyPALon, Du Pont’s new synthetic 
rubber, brings brilliant color to the 
design field as well as superior per- 
formance for rubber materials. Since 
HYPALON does not require carbon 
black as a reinforcing agent, a com- 
plete range of stable, weather-resist- 
ant colors is possible. Colored com- 
pounds of HyPALON start bright. . . 
stay bright despite severe exposure 
conditions, 


ORIGINAL SAMPLE 
Tensile = 2415 psi, Elong. = 300% 


SAMPLE AFTER 24 
MONTHS IN FLORIDA 


Tensile = 2140 psi, Elong.= 325% 


TWO YEARS of outdoor exposure with vir- 
tually no trace of color failure, thanks to 
the superior color stability of HYPALON. 


In addition to outstanding color 
stability, HYPALON has many other 
advantages that can help your prod- 
ucts give extra-long service on indus- 
try’s toughest jobs. Compared to other 
kinds of rubber, HYPALON shows un- 
usual resistance to hardening at ele- 
vated temperatures (250°-350°F.). It 
is completely resistant to ozone and 
has exceptional resistance to strong 
oxidizing agents such as chromic acid. 

When your design calls for a re- 
silient material that must have extra- 
high resistance to ozone, heat and 
chemicals, it will pay you to take a 
close look at HYPALON, For more in- 
formation, just mail coupon, 








Resilient NEOPRENE window frame 
cuts installation and maintenance costs 








, 


_ 
ge NEOPRENE 
e FRAME 
¥y 








NEOPRENE CHANNEL STRIP makes this 


The Silent Glide Corp. of New Jersey has 
reported the development of a new sliding- 
window design using a resilient neoprene 
frame that can be installed by semi-skilled 
labor and requires no maintenance, Over 
5,000 such installations have been made in 
housing developments to date. 

The window consists of two plate-glass 
panes sliding in extruded channels made 
of light-gray neoprene synthetic-rubber 
composition. The slotted strips are cut 
from continuous lengths of neoprene extru- 
sions to fit various size windows, mitered, 
then cemented and stapled in place. The 
glass panes are ground and polished and 
installed by inserting them into the top of 
the frame and dropping them into the 
grooves in the lower strip. 


sindow alr- and water-tight, easy to install. 


The resilient neoprene strips seal the 
glass, yet allow the panes to slide easily. 
Neoprene requires no protective paint or 
chemical coating, because it resists weather 
and sunlight attack as well as acid fumes 
encountered in industrial areas, It will not 
warp, chip, crack, soften or harden, The 
manufacturer gives this explanation of his 
use of neoprene: ‘Our window frames must 
be good for the life of the building. That's 
why we're using neoprene. We've seen neo- 
prene parts functioning perfectly after be- 
ing in service outdoors for over 15 years.” 

Perhaps your product design can benefit 
from an evaluation of the properties of 
neoprene. We'd be glad to send you fur- 
ther information, Just fill in and mail the 
coupon below, 


HYPALON is a registered trademark o/ 
E.1. du Pont de Nemours & Co. (inc 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


Please send further information 
and add my nome to the mailing 
list for your free publications, 
the “Neoprene Notebook’ 
and “Facts about HYPALON®,” 
which show how the Du Pont 
elastomers ore used in design- Firm 


Name 


E. 1. du Pont de Nemours & Co. (Inc.} 
Elastomers Division, Dept. PE-4 
Wilmington 98, Delaware 


Position _ 





ing new products,improving old. 


1 am particularly interested ir 


Address 











City 
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all conventional recorders and ampli 
fiers which employ a-c bridge cir- 
cuitry, and into other equipment with 
a slight modification. Crescent Engi- 
neering & Research Co., 11632 Mc 
Bean St., El] Monte, Calif. 


For more information— 
Circle 30, inside back cover 


Sealed Trimming 
Potentiometer 


\ trimming potentiometer, sub 
miniature in size, is designed to meet 
or exceed military humidity specifica- 
tions. It is furnished with wirewound 
or carbon element. ‘The 
wirewound unit will operate at 135 C, 


and dissipate 0.4 w at 50 C 


resistance 


Instru 
ment is screwdriver adjusted over 25 
turns, with a shaft for 
Laboratories, 
Riverside, Calif 


self-locking 
stable settings. Bourns 
6135 Magnolia Ave., 


For more information 
Circle 31, inside back cover 


Fan-Cooled Motors, 
50 to 200 Hp 


A totally enclosed motor in the size 
range 50 to 200 hp has a double-end 
ventilation system. ‘Two external cool- 
ing fans, one at each end, draw cool, 
fresh air directly across each bearing, 
then drive it the length of the motor 


through large cooling tunnels cast in 
the walls of the main frame 

Slot cell insulation is Mylar, bonded 
to electrical paper, stator is insulated 
with Delcote, a combination of insul- 
lating varnish and cotton fiber flock. 

Bearings are open type with pro 
vision for regreasing and pressure re 
lief without removing any part of the 
motor. Delco Products Div., General 
Motors Corp., Dayton, Ohio 


For more information 
Circle 32, inside back cover 


Miniature Printed 
Circuit Connectors 

Ihe connectors in production at 
present have 0.040 in. dia pins with 
0.312 in. spacing and are for 1/16 in 
thick printed Also 


available are printed circuit connectors 


circuit boards 
having 0.200, 0.300 and 0.400 in. pin 
spacing. The pins can be furnished 
with 0.030, 0.040 and 0.050 in. dia for 
1/32, 1/16 and 3/32 in. thickness 
boards. Nugent Electronics Co., 621 
FE. 8 St., New Albany, Ind 


For more information 


Circle 33 


inside back cover 


Porous Glass Epoxy Tubing 


[his material is produced to pro 
vide a controlled degree of porosity 


in the tubing wall. It is achieved by 


} 


variations of glass fiber weave, resin 


formula and impregnation process 


Temperature resistance ranges as 
high as 350 F. Diameters are available 
down to 0.062 in. ID, with wall thick 
ness down to 0.005 in 

Choice of 
round, square, oval, triangular. Stand 
Weight 
Ib/cu in. Lamtex Industries, Inc., 5] 


State St., Westbury, N. Y 


cross-section includes 


ird lengths up to 9 ft 0.03 


For more information 
Circle 34, inside back cover 


Power Relay 


Heavy duty 25-amp relay is 
meet UI 


Present applications 


pow I 


designed to specification 


include motor 


starting, heater loads and industrial 


control systems. By removing two 


casily accessible screws, the complete 
coil assembly can be rem 

placed in a few minut 

the same or different 

from 6 to 230 v ac. Contact 


at 25 amp, continuous duty, 23 
factor 


} 


load 


double 


with 75 per cent 


DOWECI 
Standard unit is double-p 
throw. Relay measures 3% x 24 x 
weighs | Guardian Elec 


1621 W. Walnut St.. 


2i% in.; 
tric Mfg. Co., 
Chicago 12, Ill 


For more information 
Circle 35, inside back cover 


Programmable Power Packs 


These power supply units are im 


tended for applications requiring 


remote control or programming, ac 


cording to commands from an opera 
tor or automatic control system. They 


have main and vernier controls, aux 


iliary bias and filament outputs, as 
well as regulation over full range and 
for all load conditions 

All units have 


an output range of 


CONTINUED ON PAGE 242 
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HOW TO SAVE TIME AND MONEY 
ON COMPLETE BELLOWS ASSEMBLIES 


No matter why or how the bellows specifications. In doing this Fulton 
principle enters into an assembly, Fulton Sylphon offers important design help 
Sylphon can assemble the right bellows specialized skill in joining bellows with 
and related accessories or mountings other members, and modern production 


into a complete device that meets your facilities for on-time deliveries 


FULTON SYLPHON Robertshaw Fulton 


BELLOWS ; 

, CONTR MPANY 

-LLOWS 1S a” 

ERE OTTO Drrmon temas | tome 
’ 


Have your Bellows Engineer call 


a " 
l] C i |_}] Send Bellows Engineering Catalog PP 140 
s W« a 


As the No. 1 source for bellows and bellows OER 
assemblies, Fulton Sylphon furnishes a wide 

range of characteristics and sizes in many dif- Company — 
ferent metals. Single or multiple ply, and braid 

covered bellows constructions are available Address 
for various abrasive and pressure conditions. 








City 
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0 to 300 v, regulation of 0.1 v, and 
ripple of only 1 mv. Current outputs 
for various models are 0 to 100, 0 to 
200 and 0 to 300 ma. Electronic 
Measurements Co., Inc., Lewis St., 
Eatontown, N. J. 


For more information— 
Circle 36, inside back cover 


ee 


Liquid Compression Springs 


The manufacturer claims that this 
liquid spring, designed for draw dies, 
doubles the stroke of equivalent coil 
springs while tripling the preload and 
end load with low spring rates and 
high spring force. It is 1 x 34 in. 
long with a % in. stroke, with a 480 Ib 
preload and end force of 1,000 Ib. 
Taylor Devices Inc., 188 Main St., 
N. Tonawanda, N. Y. 


For more information— 
Circle 37, inside back cover 


Precision Ground 
Glass Balls 


These Pyrex and optical crown glass 
balls are non-conductive and un- 
affected by heat and cold. They are 


useful in the electronic field and in 
applications where resistance to a 
variety of corrosives is essential. Avail- 
able from stock from 1/16 to 1 in. dia 
Accuracy is maintained within +0.001 
in. on diameter, 0.0005 in. on spher 
icity. Hartford Steel Ball Co., Inc., 
W. Hartford, Conn 


For more information— 
Circle 38, inside back cover 


Cementable Teflon 
Sheets and Tapes 


Sheets and tape of Teflon treated 
in one or both sides can be cemented 
to a variety of materials or to itself, 
using commercially-available adhesives. 
Steel, aluminum, wood, plastics, card 
board, or rubber can be used. Tape is 
available, treated one or both sides, in 
thicknesses ranging from 0.005 in. to 
0.125 in., up to 24 in. width. Teflon 
sheet, treated one or both sides, is 
available in thicknesses from * to 14 
in., and 12x 12 in. standard sheet sizes. 
Shamban Engineering Co., 11617 W 


Jefferson Blvd., Culver City, Calif. 


For more information 
Circle 39, inside back cover 


Ten-Channel 
Electronic Switch 


This switch will sample up to ten 
separate signal sources and put them 
out in sequence on a single line. One 
application is as an accessory to the 
conventional single channel oscillo- 
It is claimed that this instru- 
ment will provide the user with the 
advantages of multi-channel oscil- 
lography at a mere fraction of the cost 
of a multi-channel scope. Individual 
position and amplitude controls for 
each of the ten input channels allow 


scope. 


vertical positioning of all the signals 
on the face of the oscilloscope so that 
they may be superimposed or placed 
in any desired relationship 

Available as a standard rack-mount 
ing unit or in its own cabinet, the 
instrument contains a regulated power 
supply for a standard 60 cps, 115 v, 
a-c source Detroit 


32, Mich. 


Burroughs Corp., 


For more information— 
Circle 40, inside back cover 


Hydrogen Thyratron 


Designed for mobile and aircraft 
applications requiring moderately high 
power, this tube is rated for 5 g vibra- 
tion from 60 to 500 cps, and 3 g from 
500 to 1200 cps—also for 60 g high 
impact shock in any direction. Electri- 
cal ratings are 8.0 kv peak anode volt 
age, 90 amp peak current and 100 ma 
maximum anode current. It is rated 
for ambient temperature range of —50 
C to 90 C and for an altitude of 10, 
000 ft in air. Bomac Laboratories, 
Inc., Salem Road, Beverly, Mass 


4 
a 


For more information 
Circle 41, inside back cover 


Solenoid Control Valve 


Measuring 4% x 3, x 12 in. wide, 
this air or hydraulic valve is available 
in both three-way (three-port) and 
four-way (five-port) types, for all popu- 
lar a-c or d-c voltages. Valve is de- 
signed for oil hydraulic or air circuits 


CONTINUED ON PAGE 244 
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Call on Fairbanks-Morse for help in solving 


your magneto ignition problems! 


YOU CAN PROFIT many ways by submitting your magneto 
ignition problems to Fairbanks-Morse engineers. 


First, you get improved product performance because 
Super-Spark magnetos are tailored to fit your equipment 
and give you the kind of dependability; easy starting; 
simple, rugged design; and economical performance you 
and your customers expect. 


But Fairbanks-Morse offers more than engineering ad- 
vances and precision manufacturing. The wide selection 
of more than 400 different magnetos in our line enables us 
to use standard components, keeping manufacturing costs 
down and giving you higher quality at a lower price. 


Your new product plans are always treated in complete 
confidence. Only the men working on your project know 
about it. And... after design and field testing, Fairbanks- 
Morse is equipped to manufacture and ship in accordance 
with your schedule requirements. 


Also important to you and your customers . . . Fairbanks- 
Morse assumes complete responsibility, from design studies 
to field service. More than 2,500 authorized service stations 
throughout America are equipped to handle repairs, re- 
placements, and parts for more than 3,500,000 Super-Spark 
magnetos now in use. 


So, whatever your special requirements may be: radio 
shielding, fungus protection, special mounting, flywheel ap- 
plication, heavy-duty design, or extra voltage output — call 
on Fairbanks-Morse for expert engineering and complete 
follow-through! Write to Fairbanks, Morse & Co., Magneto 
Division, Beloit, Wisconsin, for Bulletin FM75F. 


MORE THAN 3,500,000 
MAGNETOS IN THE FIELD 
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A name worth remembering when you want the BEST 


_— 


MAGNETOS + REWIND STARTERS + WATER SYSTEMS + GENERATING SETS 
PUMPS * MOTORS + SCALES * DIESEL LOCOMOTIVES AND ENGINES 


-+5 





Waldron 9 


COUPLINGS 


The motor driven boiler feed pump application 
pictured above needs a WALDRON coupling to make 
it a top engineering and mechanically perfect installation. 
That’s why WALDRON is being specified by more 
and more pump and compressor manufacturers. 


SHEAR PIN... CUT-OUT... FLOATING SHAFT ... SPACER... OL COLLECTOR 
CONTINUOUS LUBRICATED ...PLUS OUR HS HIGH SPEED COUPLING 


Complete details in Catalog 57 


sio«nn WALDRON cozr. 


NEW BRUNSWICK + NEW JERSEY 


Sales Representatives in Principal Cities 
Export Agents + Frazor & Company, inc. 


New Parts and Materials continued 


atu \ 


operating at 50 to 150 psi. It is avail 
able with exhaust speed control valves 
or open 4 in. NPT female ports. Mod 
ernair Corp., 400 Preda St., San Le 
andro, Calif 


For more information 
Circle 42, inside back cover 


Nut With 
Self-Locking Collar 


A black, non-metallic collar provides 
1 positive locking action of this nut 
in any position on the screw, whether 
seated or not. Manufactured in steel, 
aluminum, brass and stainless steel, 
the nut can be reused many times 
Jacobson Nut Mfg. Corp., Box 177, 
Kenilworth, N. J 


For more information 
Circle 43, inside beck cover 


Plug-In Temperature Control 


A thermistor-actuated temperature 
contreller, designed as a plug-in unit, 
can be used in either single or multi 
point temperature control systems 
There are three elements: 1—the 
plug in control unit, containing con 
trol circuitry, amplifier and relay on a 
chassis approximately 24 x 7 in.; 2 


(Continued on page 24 7) 
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Design “Low Cost” 
Into YOUR Equipment 


Weds Largest 


CLIPS FOR ATTACHING 
TUBING 


When ordering, 

specify %",%" ¢; . 
or %” tubes. + ata 
Style TF. 


Double Clips 


3-Tube Clips 


4-Tube Clips 


SIGHT 
GRAVITY 
FEED 
MULTIPLE 
OILERS 


This one unit replaces 3 to 8 
individual oilers. Maximum 

acticality in a small central 
ubrication system. Positive cut- 
off during idle periods. Individ- 
‘ual vibration-proof needle valve 
adjustments. With solenoid con- 
trol (Illustrated): Style MDS— 
No. 4685-A. Without solenoid: 
Style MD. 


ITS 


Selection of 


SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat- 
ed by needle 
valve, direct 

ly observed 

through sight 

glass in stem. 

Shut-off knob does not affect 

needle valve adjustment. Visi- 

ble oil supply. Non-breakable. 

Tops in convenience and de- 

pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg- 
ulated to suit changing 
operating conditions. 
Needle 
mvalive 
permits 
extremely 
accurate 
adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
racy and convenience 
at a moderate price. 
Style PF—No. 4290. 


LUBRIKIT... An assort- 
ment of 95 oil cups of 29 
different types. Gits sales 
records show these oilers 
are most used for replace- 
ment and maintenance. 
Contents of each separate 
bin are clearly described 
on Inside Cover. 
Special Introductory Price 
just $1425 F.0.8. Factory 

Satisfaction or your money back 


GEAR 
CASE 
GAUGES 


This oil gauge plug permits in- 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 


Style BW—No. 4042. 


Don't price yourself out of the mar- 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 


GitTs BRos.MFrsc. Co. 


The Standard For Industry For Almost Half A Century 





1838-A South Kilbourn Avenue 
Chicago 23, Ilinois 


Clip this page for handy “rough reference” 





Is your part illustrated? These are representative of the shapes that can be cold formed more effectively with Granodraw. 


GRANODRAW™ PROCESS INCREASES TOOL LIFE 
2-9 TIMES IN COLD HEADING STEEL FASTENERS 


Thorough research, in cooperation with a leading PRODUCTION AND TOOL LIFE 


manufacturer of headed fasteners, has proved the value MATERIAL AV. PIECES PER DIE DRESSING 
. PRODUCT ‘ a pumieaigeine: EE 
of Granodraw phosphate coating of stock prior to . ar EE EEE OO TE 
cold working. Typical of the improvement in tool life — i 
‘ i tiny . _@ > > t: > | | 1 | 
and in production are the examples shown in the table. % x Ve rivet ee) _— 647,000 180,500 
But the advantages do not stop here in cold head- : _ so ; ‘ 
ing fasteners or cold working other products. This 5/16 x 24 flat Hardened | 
chemical treatment process permits greater speed head shoulder | Alloy 
of draw; greater reductions within the physical limits bolt Steel 
of the metal; more passes with the same number of Se 
intermediate treatments; and the possibility of fewer Hon Heed Cap | Hardened tr 53,000 13,000- 14,000 
: : : . Screws Alloy Steel Steel . 
process anneals. It also results in less downtime of ry ialenasan pilates 
machines, better surface finish on products, cold form- 











1010 


Steel 5000-8000 








. : Ye x 20 Hex Hardened 1018 | 
ing of more complex shapes, fewer rejects, and a Machine Bolt | Alloy Stee!| Steet | 78-000 13,000 


cleaner shop. 











- i Note. Although investigations on the life of carbide tools are not completed, one item deserves 
Write us for complete information about Grano- mention. A 5/16 x 24 hex head shoulder bolt showed a strikingly low carbide tool life of 67,000 
mene « - . : . pieces per die. Using Granodraw-treated rod, one die produced 105,000 pieces—another 194,000 

draw and its application in cold forming operations. pinses. And beth dine warn tn quad eandiien of the ond Of the ren 





AMERICAN CHEMICAL PAINT COMPANY, Ambler 17, Pa. 


DETROIT, MICHIGAN ST. JOSEPH, MISSOURI NILES, CALIFORNIA WINDSOR, ONTARIO PROCESSES 
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New Parts and Materials continued 


EAGLE 


Microflex Reset Timer 


power supply on a separate chassis, 
containing the power transformer 
terminal strip and socket to reccive 
the male plug from the mtrol 
unit; 3~Thermistor temperature-sens 


ing probe. These three elements mak« FOR 


» controller which occupies 10 

— ler which upies 10 x MACHINE 

A system for controlling tempera AND PROCESS 
ture at multiple points can be set-up Petel ha toll 
by grouping the required number of 
control units onto a single power 
chassis. Up to 100 plug-in controllers 
can be mounted on one chassis, so 
that control is centralized at a single 
location. The setpoin ljusting knob 
may be mounted on tl 


itself, on the power chassis, the in . . . 
strument housing, or at any remot NOW eee quick plug-in connection! 
location. 

The thermistor is a ceramic semi See that new-design terminal panel? Terminals are all in a row. 
conductor which undergoes a large So you can quickly and easily adapt the Microflex Reset Timer 
change in electrical resistance per de to plug-in connection. Simply use a Microflex Plug-In Kit, avail- 
gree change in temperature. As a able in all accepted variations. You can even rotate the terminal 
result, the thermistor is said to permit panel for rear connection — (just loosen two screws) — without 
control of 1 F or better. Sensing ele ay ray 
ment can be 200 ft or more away from Time settings of pinpoint accuracy are possible with the Microflex 
the controller with negligible effect double dial. Through precision vernier action, one complete turn 
on signal strength Four control 1 inges of the inner dial advan es the outer dial just one division That’s 
are offered 100 to SO F. Ot a 20-to-1 ratio, made possible by a patented Microflex threaded 
F. 100 to 300 F. and 200 to axle and pinion. Accuracies are obtainable to 1/60 second. Over 
, 150 timer operating combinations, plus a wide range of long or 
short time periods. The ideal timer for molding presses, dielectric 
heating, automatic mixing, die casting machines, machine tools 
and rubber curing. 


Electrical ratings: 115 v, ac, 5 amp 
non- inductive; and 23 v, ac, 7 amp 
non-inductive. Fenwal Inc., Ashland, 


Mass. 
oe ee Write for FREE AUTOMATION BOOKLET and Bulletin 110. 


Circle 44, inside back cover 


MAIL COUPON TODAY 
Miniature @eeeeeeeeeeeeeeeeeeeeeeee 
, : EAGLE SIGNAL CORPORATION 
Photo-Electric Cells Industrial Timers Division, Dept. PE-65S6 
MOLINE, ILLINOIS 
The pickup unit measures 14 x ‘ Please send FREE AUTOMATION BOOKLET 
; . and Bulletin 110 containing complete data on 
llv x té in. and is provided with 3 Microflex Reset Timers 
in. standard pipe threads for mount- 
ing. May be used to operate relays Aine eee AD TH 
when a direct light beam is cut by a COMPANY 
passing object, or arranged as shown 
here to operate on light reflected from 
(Continued on page 250) 


ADORESS 


city 
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News abeit 
COATINGS for METALS 


Metallic Decorative Protective 


UNICHROME 


Organic 


New plastisol sprays extra-thick coating 


Unichrome “Super 5300” Coating builds 60 mil film per 
coat ... gives heavy duty corrosion-protection 





How to make finishes 
stick tight to 
magnesium and aluminum 


A primer is only as good as its adhe- 
sion. Years have passed since Uni- 
chrome Primer AP-10 was first de- 
veloped as a primer for light metals. 
Users have had ample experience to 
confirm what primary producers of the 
metals have long known about this 
unique and remarkable primer. The 
consensus: AP-10 has superior adhe- 
sion; its use protects against peeling of 
the top or finishing coats. 


TESTS THAT PROVE ADHESION 


When an automotive producer primed 
magnesium panels with Primer AP-10 
and immersed them in water, there 
was no effect on adhesion even after 
500 hours. When an 8 lb. weight 
dropped 20 ft. on magnesium panels, 
rupturing them, Primer AP-10 still 
held tight even at torn edges. When 
magnesium was first primed with AP- 
10 and then finished with a top coat, 
the coating still adhered after 100 
hours of salt spray, which was not the 
case with coatings over the ordinary 
primers tested 

Unichrome Primer AP-10 enables 
engineers to specify magnesium and 
aluminum for products with full con- 
fidence that these can be well protec- 
ted against corrosion and durably 
finished with lacquers or enamels. It 
firmly anchors Unichrome lacquers and 
enamels, or those of other manufac- 
turers. Ask for more details. 





@ 
METAL & THERMIT 


CORPORATION 


General Offices: Rahway, New Jerse 
Pittsburgh ¢ Atlanta © Detroit 
East Chicago © Los Ange 
Metal & Thermit—United Chromium 
of Canada, Limited, Toronto 














Tank getting a heavy protective coating with Unichrome Plastisol. Large structural parts of products 
can likewise be durably finished. 


A new and unusual plastisol formu- 
lation has been developed by Metal 
& Thermit, a pioneer in this type of 
coating. Unichrome “Super 5300” 
Coating delivers the full solids con- 
tent of vinyl plastisol right through 
a spray gun. It enables a coat 60 mils 
or more to be applied successfully in 
one application. 


THICK AND TOUGH 


Amounting to a vinyl “sheet” mate- 
rial, single or multiple coats of this 
new plastisol can be used to good 
advantage on many of the products 
where plastic or rubber sheets are 
generally specified. Super 5300 Coat- 
ing also provides a durable, protec- 
tive finish for large uneven surfaces 
where only a fluid material can be 
applied. Good performance is as- 
sured for two reasons. (1) With 
spraying, there are no seams or 
joints where corrosives might pene- 
trate. (2) Vinyl plastisols have a 


unique combination of chemical and 
physical properties. 


THE ADVANTAGES 


Curing quickly at 350° to 365°, Uni- 
chrome Plastisols form rugged, resil- 
ient coatings with an attractive satin 
finish. They insulate electrically, 
absorb impact, don’t chip or crack, 
resist abrasion and erosion, deaden 
sound. 

They give extraordinary protec- 
tion against a wide range of acids, 
alkalies, alcohols, salt solutions and 
moisture. With plastisol protection, 
ordinary metal parts and products 
often prove suitable for unusually 
severe service conditions. 


For companies without adequate 
baking facilities, Metal & Thermit can 
recommend nearby firms that spe- 
cialize in applying “Super 5300” Coat- 
ing. Send for Bulletins that tell more 
about plastisols. 
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ICHITA Clutch 


me. 
tM 


a THE 
Fenn Problem! 


Below is the problem 

as outlined by Fenn Manufacturing 
Company, Newington, Connecticut. 
They also state how WICHITA Clutches 


Above photo shows a mill for rolling brasses 
and bronzes at 300 FPM with tensions adjust 
able from 400 to 3,000 pounds 


The WICHITA Clutch Answer 


solved their problems. 


An inexpensive machine for rolling and 
coiling metal onto a drum. It could be 
aone. But these problems arose: 


1. The machine must have a clutch that 
slips at a high rate of speed since most 
coils have an increase in diameter of 300% 
to 600% from start to finish. 

2. The clutch must constantly slip 
throughout the run since it is geared-in to 
run about 20% faster than the mill at 
maximum drum speed in order to insure 
correct tension at all itmes. This means 
slipping seven hours out of every eight. 
3. Tension loads on rolled strip are high, 
representing high torque capacities at the 
clutch. 

4, Successive passes on the strip require 
less and less tension, meaning a reset of 
the clutch torque value for each pass. 


/m 


Consult Your Nearest Wichita Engineer for Complete and Detailed Information 


1, They will take higher rates of slippage 
without excess wear or damage than any 
other we have tried. 


2. They offer us far greater torque values 
per inch of diameter as well as per pound 
of weight. 


3. They are readily adjustable as to torque 
settings by merely reducing air pressure at 
the regulating valve. 


4. They embody the only packless air 
“cylinder” with air-tight construction, dura- 
bility, and uniformity of performance. 


WICHITA Air-Tube Clutches are solving 
many problems in plants throughout the 


world...with never a replacement having 
had to be made! 


oli dil * CONTROLLED TORQUE, IMMEDIATE RESPONSE 


* EXTREMELY LONG LIFE * NO LUBRICATION 


res * EASIER MAINTENANCE 
fed * POSITIVELY VENTILATED FOR COOLER OPERATION 





WICHITA DISTRIBUTORS 


Brehm-Ichner, Inc., Detroit, Michigan 

L. H. Fremont, Cincinnati, Ohio 

W. G. Kerr Company, Pittsburgh, Pa. 

Smith-Keser & Co. (Main Office), Avon, Conn. 
Smith-Keser & Co., Philadelphia 44, Pa. 

Smith-Keser & Co., New York, New York 

Frank W. Yarline Co., Chicago, Ill. 

Power Rig & Equipment Co., Inc., Long Beach, Calif. 
Sales Engineering Company, Inc., Salt Lake City 4, Utah 





Robert R. King Co., Cleveland, Ohio 
John C. Burge, Oklahoma City, Okla. 


Dominion Power Press Equipment Ltd., 
Longacres P. O., Aldershot, Ontario, Canada 


Hunt Tool Co., Houston, Texas 
Industrial Air Controls Co., Fort Worth, Texas 


Allied Transmission Equipment Co., 
Kansas City 8, Missouri 


a ae 
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ENDURING 


AS AN ELEPHANT]! 


ay General Industries 
Bi... agi FRACTIONAL HP. MOTORS 


pole AC Induction 
Type I 

FE Dependable power for years of 

trouble-free performance is a prime 


factor in every GENERAL INDUS- 
TRIES FRACTIONAL H.P. MOTOR. 


@ For over a quarter of a century, original equip- 
MODEL A ment manufacturers have been relying on Gen- 
2-pole, shaded pole eral Industries 1/40 H.P. to 1/1100 H.P. motors. 
Me induction Type They've learned by experience that for longer 
socecosoooqsooooces life, ruggedness and quiet operation, GI motors 
can't be beat! They like General Industries free 
design consultation service and right-on-the-dot 
deliveries, too. Whatever your fractional hp. re- 
quirements may be, you, too, will find that, — 
it pays to rely on Gi! 
Reve apcow-er = Write for complete specifications and 
AC Induction Type quantity-price quotations. 


eeeeeeeetee 


MODEL E > MODEL D MODEL O 


4-pole, shaded pole 4-pole,4-coilshaded ¢$ 2-pole Capacitor 
AC Induction Type : pole AC Induction Reversible Type AC 
. Type * only (for 6 12, of 

24 volts) 


SL 


DEPARTMENT GM * ELYRIA, OHIO 


MODEL F 


2-pole, shaded pole 
AC Induction Type 


New Parts and Materials continued 


a surface. Each type has many ap 
plications in counting, positioning, 
monitoring or sequencing operations 
The relay box contains the powe! 
relay and associated electronic equip 
ment, together with sensitivity and 
light adjustment 
Both lead sulfide and cadmium 
sulfide ph ito cells are used to mect 
various condition ss Instrument 
Co., De pt LD, Bergenfield, N. ] 
For more information 
Circle 45, inside back cover 


Wheel With 
Demountable Tire 


Demountable wheels and tires are 
available for medium and regular duty 
casters made by this company. Wheel 
plates are 12 gage steel, bolted over 
a tubular steel hub, equipped with 
roller bearings. ‘Tires are 1% in 
thick, and are available made of cush 
ion, neoprene or fibre-filled tread 


Albion Industries, Inc., Albion, Mich 


For more information 
Circle 46, inside back cover 


Single-Bearing Fhp Motor 


Efficiency and the starting and run 
ning torques of this motor are said to 
be increased by the adding of a third 
area of magnetic flux. This is ac 
complished with a lamination design 
new in small diameter motors 

The stator core frame is die cast 
in one piece. All-angle operation 1 
possible, along with interchangeability 
to accommodate standard brackets 


(Continued on page 254) 
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Designed 
fulfill the require 
ments of Associated 
Factory Mutual and 
Underwriters’ Labor 


fortes 


expressly to 


New Industrial 
Gas Pressure Switch 


offers 4 exclusive safety features 


Use this new Honeywell C437A Industrial Pres- 
sure Switch as a safety cutoff on multiple burner 
gas installations . . . as a pressure controller for 
hazardous gases .. . or as a differential controller 
for air or non-hazardous gases. It’s simply de 
signed, yet provides complete protection. 


The C437A Industrial Gas Pressure Switch has 
these exclusive safety features: 


Sealed Pressure Chamber—Should the dia 
phragm rupture from over pressure or any other 
cause, gas can’t escape into the switch compart- 
ment or to the atmosphere. The pressure chamber 
is fitted with a pipe tap to permit venting to 
the stack. 


2. Protected Settings —All adjustments are inside 
the case for protection against careless or acci- 
dental manipulation. A metal plate on the side of 
the case must be removed before changes in ad- 
justment can be made. 


@ REFERENCE DATA: 


Send for Specification 
S1011-1 Honeywell Gas 
Pressure Switch0437A 


August, 1956 


3. Ever-Visible Switch Position and Control 
Settings —The entire cover of the pressure switch 
is a window. Position of the mercury switch and 
adjustment of the control settings can be deter- 
mined at a glance. 

4. Lockout Mechanism—An optional safety fea- 
ture, when manual resetting is desired. The lock- 
out mechanism prevents the switch from remaking 
contact after pressure has once dropped below the 
setpoint even though pressure returns to 
normal. The lockout release button is the only 
adjustment that can be manipulated without re- 
moval of the protecting metal plate. 

For complete information, call the nearest Honey- 
well office. A Honeywell sales engineer is as near 
as your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


Honeywell 


BROWN t*NSTRUMENTS 


eontrwiu 


Fut i Coutiols. 





SELF-LOCKING “PLACE” BOLTS 


...CUt costs ...a 


... wherever involuntary loosening 
or fatigue is a problem! 


In some typical automotive and farm equipment 
applications, for instance, “Place” Bolts are being 
used as connecting rod bolts, main bearing cap 
screws, and flywheel bolts. 

Here, and wherever a locking bolt may be needed, 
the Slotted-Type “Place” Bolt offers not only posi- 
tive locking action but economy and additional 











strength. It cuts costs because no additional parts or 

operations are needed. It adds strength because its 

controlled spring action guards against impact, | ’ 

shock and fatigue failures. . HERE'S HOW 
National makes the Slotted-Type “‘Place” Bolt in e—+— SLOTTED-TYPE HEAD LOCKS 

carbon or alloy steel, in any of a wide range of sizes. ae 

Write us for additional information, including our 


illustrated folder. The flexible diaphragm formed between slotted seg- 


ments in the upper face of bolt head and circular 
recess adjacent to the shank in lower face (section X) 
acts as controlled spring element when head is prop- 
erly wrenched against a rigid seat. Diaphragm is 
reinforced by the continuous-grained segment cold 
formed between upset slots in upper face. 


U.S. Patent No. 2543705 


THE NATIONAL SCREW & MFG. COMPANY 
Cleveland 4, Ohio 


Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 South Garfield Ave,, Los Angeles 23, Cal. 





<2 


Fasteners J. Hodel!l Chains / Chester Hoists 
‘s 


YY 
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if your product is 


PAINTED 
ENAMELED 
LACQUERED 
LITHOGRAPHED 





piectrolytic zinc-coated steel 


eals it against rust 
nd corrosion 


Decorative color finishes adhere to Weirzin Electrolytic 
inc Coated Steel as though they were part of it. 
he secret is in Weirzin’s ductile zinc coating, which is 
onded to the steel so tightly that it remains intact even 
nder the most severe conditions such as high heat er 
umidity, deep drawing, stamping or forming. Result: no 
nderfilm rust or corrosion. 
hus paint, enamel, lacquer or ink surfaces cannot be 
tacked from underneath; hence they cannot crack, chip 
flake. No wonder Weirzin products look better, last 
nger, sell faster! 
eirzin is available with or without chemical treatment 
coils or cut lengths, in all regular widths and gauges. 
> you would like specific information on the many ways 
which Weirzin may benefit your product, please fill in 
ad mail coupon (right) today. 


WEIRTON STEEL COMPANY 


WEIRTON, WEST VIRGINIA 


© division of 





WEIRTON STEEL CO., Weirton, West Virginia 
I would like to know more about Weirzin 

My product is 

NAME 

POSITION 

COMPANY 

ADDRESS 


CITY ZONE STATE 





Latest 
Advancement 
in Centralized 
Lubrication 


Norgren 
33AF-16 
MICRO-FOG 
Lubricator 


Lubricates uP to 
1,000 bearing-inches 


- ~ 


; mae Ag - y - 
NORGREN MICRO-FO 


G Completely Lu 


Cross Multiple Spindle Machine 


The Cross Multiple Spindle 
Machine, above, is used to drill, 
counterbore, countersink and 
tap turret hatch covers for mil- 
itary tanks. 

On this type of machine, Cross 
lubricates all six heads and the 
shuttle shot pin with the new 





Norcren MICRO-FOG Tecumioue 
| as 


MICRO FOG «ve 
ren 


sreceomene i s 


GEAR BOD BLARING 


Norgren MICRO-FOG 33AF-16 
Unit. The 33AF-16 automatically 
creates a finely divided oil fog 
and uniformly distributes it to 
the multiple lubrication — 
This unit is capable of lubricat- 
ing up to 1,000 bearing-inches. 























Pressure switches and a float- 
controlled switch — standard 
parts of the lubricator — auto- 
matically actuate alarm lights 
on the control panel of the Cross 
machine if air pressure fails, if 
excessive pressure develops in 
the oil reservoir, and when the 
oil supply needs replenishing. 

Cross reports the following 
benefits from using MICRO- 
FOG: 1. Minimum of bearing 
wear, resulting from automatic, 
continuous lubrication with 
fresh oil. 2. Machines run cooler 
due to the better heat-dissipat- 
ing qualities of MICRO-FOG 
—eliminates heat from fluid 
friction generated by parts 
churning in lubricant. 3. Bearing 
and gear box seals eliminated. 
4. Big oil savings over recirculat- 
ing systems, 5. Less lubricating 
equipment is required . . . mani- 
folding results in less piping. 


continued 


New Parts and Materials 


INCHES 
0 ] 2 3 4 


Rated at 14 
through 16 w, the motor is of four 


and special mounts 
pole design, 1550 rpm, 115 v, 60 cps, 
and is also available in odd voltages 
and frequencies. Redmond Co., Inc., 
Owosso, Mich. 


For more information 
Circle 47, inside back cover 


Welded Steel Tubing 
Rounds 


ing from § in. OD, 0.028 in. wall up 
OD, 120 in 


manufactured 


squares, rectangles, rang 
to and including 3 in 
wall, is now being 
l'ubing is made of 1010 or 1020 car 
bon steel and, if desired, can be 
sheradized and finished with corrosion 
Walker Brothers, 


resistant coating 


Conshohocken, Pa. 


For more information 
Circle 48, inside back cover 


Extra Soft Rubber 


This non-porous rubber can _ be 
securely bonded to metal and has a 
softness of 5 Durometer. It can_ be 


used to absorb vibration, dampen 
sound, or as a gasket; for tempera 
tures up to 200 F. Available in sheets 
or strips up to | in. thick, or molded 
or bonded to metal parts. Roth Rub 
ber Co., 1860 S. 54 Ave., Chicago 


50. Il 


For more information 
Circle 49, inside back cover 


Self-Locking Spline Nut 


Designed to be used as self-wrench 
ing fasteners for aircraft and indus 
trial applications in 
alloys 


iluminum and 
the spline nuts 
(Continued on page 255) 


magnesium 
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New Parts and Materials continued 





serve as blind mounting fasteners 
4 counterbored shank accommodates 
AN thread length bolts used in air 
\ chamfered pilot 
on the shank centers the nuts on in 


craft construction 


sertion and assures equal broaching 
of the installation hole wall by the 
splines. \ chip relief groove immedi 
ately behind the pilot allows actual 
broaching of the hole, minimizes hoop 
stress in the work and insures propet 
scating 

A red nvlon locking insert is used 
Nut is available in cadmium plated 
steel in 10-32, 4-28, 24, 4-24, 
Shank 
lengths vary with thread sizes from 
0.156 to 0.562 in. Elastic Stop Nut 


Corp. of America, Union, N. J 


e-20 and 4-20 thread sizes 


For more information 
Circle 50, inside back cover 


Multiple Circuit Timer 


This unit is made to individual 
specifications, using a standard syn 
chronous timing motor and snap-ac 
tion enclosed switches, rated at 15 
amp. 125 v, ac. Available in various 
switch combinations, the timer is 
normally made with pre-set factory 
adjusted cams and cam settings 

Cam speeds are available in ranges 
from 1 rev per sec down to | rev per 

(Continued on page 258) 
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wt”, 


THE MOST 
COMPLETE 
LINE 

FOR AEROSOL 
BEARING 
LUBRICATION 


2 Qt. Oli Capacity 


figs 2 
® 
\~ 


1/3 Pt. Oil Capacity 


Bearing-inch 
Mode! Rat 
30-40-2S 32 
30-40-3S 32 
¥e Pt. Oil Capacity 
30-41-28 32 
30-41-38 32 


1 Qt. Ol) Capacity 


a 
Ne 
“ 


MICRO-FOG 


by 


4¥2 Gal. Oli Capacity 


Y3400-8S 300 


2 Gal. Ol Capacity 


“ae 


33A4-16 300 
S3AF-16 1000 


>, 
1% Gal. Ol 
Model 
3400-28 
X3400-6S 
X3400-8S 


Capacity 
Rat 
32 
200 
300 


Better Lubrication — Automatically, 
continuously applies finely 
divided air-borne oil fog. 

One Lubricator Per Machine—A lubri- 
cator for every size job, 1000 
bearing inches and less. 

Oil Always Fresh, Clean—No recircu- 
lation of contaminated lubricant. 
Big Savings in Equipment—Banishes 
pumps, reservoirs and filters. 
Fewer oil seals required; less seal 
maintenance. Manifolding re- 
sults in equipment savings 
Lower Bearing Temperatures 
pates heat better, faster 
Visual Oil Feed — Indicates proper 
operation of lubricator. 

Oil-Saving — Every particle of oil 
does thorough lubricating job 


C. A. NORGREN CO. 


3428 Se. Elati $t., Englewood, Colerade 


Dissi- 


Call your nearby Norgren Representative 
listed in your telephone book—or WRITE 
FOR NEW CATALOG. 


Pioneer and Leader in Oit-Fog Lubrication Since 1930 











MORE EFFICIENT DESIGN, 


IMPORTANT SAVINGS, 


SIMPLIFIED ASSEMBLY, BETTER APPEARANCE 


These are some of the many benefits reported by Design Engineers 
who have adopted TRU-LAY PUSH-PULLS for remote control operations 
on literally hundreds of products 


Here are typical comments 
recently received from equipment 
manufacturers whose machines or 
implements are equipped with these 
accurate and dependable remote 
controls: 


Saves Time, Labor and Material 
“The use of your flexible Push-Pulls 
saves us a great deal of time, labor 
and material. The old linkages fre- 
quently required much planning in 
both engineering and shop which is 
not required now. On some of our 
equipment we use Push-Pulls from 
10 to 30 feet in length. They operate 
clutch controls on the Main Power 
Unit, Feed Conveyors and Delivery 
Conveyors.”’ 


Greater Flexibility of Design 

“The principal advantage of Tru-Lay 
Push-Pulls in our application is that 
they permit flexibility in locating the 
control valve in relation to the oper- 
ator’s position.” 

Cost Less fo Install 

““Tru-Lay Push-Pulls are easier and 
less expensive to install than linkages 
for remote control of power take-off, 


brake and clutch. Better appear- 
ance, too.” 

Simple and Neat 

“For several models of farm tractors, 
we selected your controls for their 
simplicity and neatness of applica- 
tion as governor controls.” 
Solution to Tough Problem 

“‘Can be installed where straight 
rods are impossible... for Remote 
Control of transmissions, brakes and 
clutches.”’ 

Eliminates Maintenance 

“Simple operation and elimination of 
maintenance problem are the major 
ad vantagesin using your Push-Pulls.”’ 


Reduces Number of Parts 

“Your Push-Pulls have eliminated 
links, radius rods and other lost- 
motion devices for remote control ot 
hydraulic valves.” 

Provide ACCURATE Control 
“Tru-Lay Push-Pull control cables 
provide minimum back-lash, even in 
installations up to 30 feet in length, 
because the cable is designed to close 
tolerances with minimum drag and 
lost motion.”’ 


*ee 
TRU-LAY PUSH-PULLS are “Solid as a rod but Flexible as a wire 
rope.” This flexibility makes it possible to snake around obstructions 
..- permits the ideal arrangement of all elements of remote controls. 


Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below— 


TRU-LAY PUSH-PULL 
Simple 
One Moving Part 
Life-Time Service | 
Life-Time Accuracy | 
Low over-all Cost 
Noiseless | 


i 
t 


be 


MECHANICAL LINKAGES 


Complex 
Many Parts 
Many Points 
of Wear 
Increasing 
Back-Lash 
Loss of 
Accuracy 
Vibration 
Rattles 


Construction Equipment and Farm Implements provide good examples of the 
wide-spread use of these accurate, simple and dependable Push-Pulls. On 
Power Shovels, Winches, Graders, Road Oilers, Dump Trucks, Snow 
Plows, Engine-driven Pumps, Crushers, Tractors, Combines, Corn Pickersy 
Corn Row Sprayers, Corn Detasslers, Orchard Sprayers, 

Power-driven Tree Trimmers, Tobacco Picking 


Machines and others .. . 


TRU-LAY PUSH-PULLS are operating unfailingly for 
the remote control of Hydraulic and Air Valves, Brakes, 
Clutches, Transmissions, Throttles, Chokes, Governors, 
Power Take-Offs, Spray Nozzles, Vent Directional Fins 


and on many other applications. 


co Our DATA FILE will answer all further questions 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-E Stephenson Bidg., Detroit 2 
2216-E South Garfield Ave., Los Angeles 22 © 929-E Connecticut Ave., Bridgeport 2, Conn. 





There is No Worry about 
Failures or Maintenance Costs 
with TRU-LAY Push-Pull 
Remote Controls 


Long Life is a matter of record. We have 
never heard of a Tru-Lay Flexible 
Push-Pull Control wearing out in nor- 
mal service. Failures, that sometimes 
harass users of more complex controls, 
are eliminated by the use of these sim- 
ple, positive-action controls. 


Dependable Operation of these controls 
is a certainty, even under the most ad- 
verse conditions . .. HOT as jet engines 
(note: Tru-Lay Push-Pulls are actually 
performing on hot jet applications) .. . 
COLD to 70° F below zero... SOAKIN’ 
WET...ABRASIVE...or just plain 
TOUGH, 


Freedom from Trouble is assured be- 
cause of such features as... full pro- 
tection of the inner, working member 
by the tough flexible conduit . . . lubri- 
cation of the inner, working member 
for life during assembly ... seals that 
keep moisture, dust and other foreign 
matter out of the unit .. . cold swaging 
of fittings that makes them integral 
parts of the control unit. 


Accuracy is inherent in the basic design 
of Tru-Lay Push-Pulls. They are pre- 
cision products, not gadgets. 


Capacity ranges from light jobs up to 
jobs of 1,000 lbs. input. These Push- 
Pulls will handle jobs 150 feet or more 
from the control point. 


“Solid as a rod, Flexible as a wire rope” 
aptly describes Tru-Lay Push-Pull Con- 
trols. This flexibility provides positive, 
remote action whether anchorages are 
fixed or movable. . . it damps out noise 
and vibration ...it greatly simplifies 
installation of controls by reducing the 
number of working parts and by making 
it possible to snake around obstructions. 


Adaptability to all sorts of mechanical 
situations explains, in large measure, 
the wide-spread application of Tru-Lay 
Push-Pulls. Standard anchorages, fit- 
tings and heads have been designed that 
meet requirements on approximately 
80% of the installations. Simple modi- 
fications of these standards, or minor 
changes in your own design, cover al- 
most every special situation. Our engi- 
neers have the know-how on such mat- 
ters, and will work with you. 


For Further Information—The para rite 
pictured at the left contains six booklets 
and bulletins that will answer any fur- 
ther questions you may have about this 
versatile and dependable tool. It is quite 
likely that this material will point the 
way to a simplified solution of your re- 
mote control design problems. Write for 
a copy. 
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GET EXTRUDED SHAPES 
IN BRONZE FOUNDRY ALLOYS 


Many of the commonly used foundry bronzes are now being con- 
tinuously cast in “extruded shapes” in lengths up to 12 feet and 
in diameters up to 9 inches. 

A wide variety of shapes and forms never before available in 
bronze makes it possible to adapt these useful allovs for applica- 
tions where casting and machining costs have previously been pro- 
hibitive. Shop costs are reduced by using cast rods, tubes and shapes 
to replace individual castings. Asarco continuous-cast bronzes are 
ideally suited for machining on automatic screw machines and 
other high-speed modern equipment. 

Practically all of the standard tin-bronze alloys, including lead, 
zinc and nickel-bearing varieties, are being continuously cast to size. 
They have consistently better uniformity and machinability for 
faster work and longer tool life. Physical properties are improved as 
much as 100 percent over similar alloys cast by other methods. 

Get in touch with your nearby Asarco distributor, or write to 
us directly for complete information on Continuous-cast Bronze. 


Continuous-Cast Products Department 


AMERICAN SMELTING AND REFINING COMPANY 


Perth Amboy Plant, Barber, New Jersey + Whiting, Indiana 
WEST COAST SALES AGENT: Kingwell Bros. Ltd., 457 Minna Street, San Francisco 
IN CANADA: Federated Metals Canada, Ltd., Toronto and Montreal 
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ASARCO 





TEFLON 
SEAL 


PAT. PENDING 


Prevents future leaks! ' 
TRU) SEAL does away with messy pipe 


“dope" compounds, eliminates damage 
caused by overtightening of conventional 





Tau © Seal 
Sage tig on pipe or 
leaky joints, and is immune to ALL known fitting (ne 


hydraulic fluids and to steam, air, water, — 


solvents, ond practically all gases and needed) 





chemicals. It withstands temperatures 


ome 2 ° Thi ead pipe 
from 100° F. to plus 500° F., saves ; o files 
cost and labor of special or wolded fit- 4 threads 
tings, and has been fully field tested and Tare 
proven by leading manufacturers. Comes desired 


in Ye" to 2%” pipe thread sizes. Gustine 





Write for date and prices Tighten 
TRC) SEAL C3) DD 
TRUQ)) SEAL DIVISION | ecm 

Fick Reed leatproe! — 
assembly a 
2002-04 N. Hawthorne Melrose Park, til (only light f 


otnes : ‘ , . torque 
Miller Fluid Power”’ is alse a Div. of Flick-Reedy Corp required) 











Durakool 
Tilt Switches 
are the Life 
of your 
Automatic Controls 


1" urakool mer ur 
que constructior 
Jeliver years of 
le free pert¢ rmance on the 
most difficult assignments you can 

t na. Or erating under sealed n 

pressurizea hydrogen aas, it take 
cling schedules 

to 65 ampere 

525 
See telephone directory for loca! distributor, or write 
DURAKOOL, INC. 
ELKHART INDIANA, U.S.A.---700 WESTON RD.. TORONTO 9. CANADA 


ALL~- STEEL 


Durakool 2:3", 








New Parts and Materials continued 


month. Unit pictured is approximatel) 
3x 2x 4 in. long. Bristol Motor Dis 
Vocaline Co. of America, Inc., Ol 
Savbrook, Conn 


For more information 
Circle 51, inside back cover 


Edgewise Panel Meter 
Full-scale met 
microamp has 
panel meter for 
resistance measur 
struments us 
movement, with 
per cent Greibacl 


Corp., Metuchen, N. |] 


For more information 
Circle 52, inside back cover 


Detachable Coupler 
For Fluid Lines 


oster Mfg. ( 
St. Louis 18, M 


For more information 


Circle 53, inside back cover 


Cooling and 
Lubricating System 


Designed for t 
ind single point metal 
stamping operation 
ing device ¢ 
lubricates the machining 
plastics and other materials. A special 
coolant is pressurized and _ forced 
through the nozzle. As the fluid is 
ejected from the nozzle flows over! 
the outside of the quid control 
needle Through the center of this 
needle ict of high velocity air 


(Continued on page 262) 
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High-speed, high-temperature, heavy-duty engines are a real 


test of engine bearing performance. To meet these require- 
ments calls for watch-like precision in bearing production, 
with continuous test-and-inspection at every major step in 
manufacture. With over half a century’s specialization in 
sleeve bearing production, by the thousand or the million, we 
are equipped to meet these modern requirements. SINCE 1899 


WW 
FEDERAL-MOGUL-BOWER BEARINGS, INC., = SHOEMAKER, DETROIT 13, MICHIGAN 
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YOUR ‘SPECIAL’ TIMER 


may be one of our 


721 STANDARD UNITS! 








| TTT : | TTT | 
ino l-—— “ : 
. mT -—+ 


a enememnee 




















mer Time Meters 
cero 10 





TFIME- 
aa 





We hove 20 years of experience in developing new 
timers to meet our customers’ widely varying require- 
ments. Our Engineering Department not only originates 
new designs, but also develops modifications for that 
purpose. That's why most requests for special timers can 
be filled without delay—by one of the 721 combinations 
we've developed so far from our 17 basic types of 
timers. But if we don't have what you want on hand, 
we'll welcome the chance to design and make it for 
you! And quickly too! 





We manufacture a complete line 
4 broad classifications 


INTERVAL TIMERS * TIME DELAY TIMERS 
RE-CYCLING TIMERS + RUNNING TIME METERS 


Our large stock assures you of rapid deliveries—even 
when we have to create a brand new timer for your 
special needs. Ask us first—you may save yourself much 


lost motion...and your inquiry will receive prompt 
attention. 


INDUSTRIAL TIMER CORPORATION 


1415 McCARTER HIGHWAY, NEWARK 4,N. J 
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FOR ORIGINAL EQUIPMENT 
MANUFACTURERS IN ALL INDUSTRIES 


Fabricated to exact customer specifications 
from Spaulding's own widely adaptable basic 
materials, these parts and components are 
varieties that 


typical of the countless 


Spaulding supplies to original equipment 
manufacturers in almost every conceivable 


industry. 


THE PROPERTIES 
OF SPAULDING 
MATERIALS. INCLUDE 


VULCANIZED FIBRE: !r 
tubes and fabricated parts 


ARMITE: Thin Insulation 


sheets, rolls, coils and fabricated parts. 


SPAULDITE: (lomincted 


Plastic) in sheets, rods, tubes ond fabricated 


ports. 


sheets, 
(Fish Paper) in 


Thermosetting 


Contact the Spaulding Sales Office in your 
area to investigate the amazing possibilities 
which Spaulding's Vulcanized Fibre, 
nated Plastics and other materials hold for 
the products you manufacture or design. It's 
likely you'll find that Spaulding can help you 
cut cost and improve quality in your original 
equipment production 


Lami- 


Great mechanical strength, extremely light weight, durability, 
chemical inertness, excellent machinery qualities, arc resistance, 
deionizing ability and low loss electrical insulation. 


rods, SPAULDING T BOARD: A 
Transformer Board in sheets and fabricated 
ports 
MATERIALS HANDLING EQUIP- 
MENT: Factory Trucks, Boxes, Barrels, Trays 
etc. 


SPAULDING FABRICATING FACIL- 


superior 


FABRICATE 


SPAULDO: Motor Insulation in sheets, 
rolls, coil, slot cells and other fabricated parts. 
SPAULDING FIBRE BOARD: !n sheets 
and fabricated parts. 


ITIES: Spaviding'’s fabricating facilities for 
these products ore unsurpassed the world over 
You can save time and money by letting us 
do your fabrication. We'll be glod to quote on 
specific jobs without obligation 


Lansing 10, Mich., 2021 South Cedar St. 
Woodhaver 21, L. I, N. Y., 90-34 Jamaico Ave. 
Milwaukee 8, Wisc., 3329 West Viiet St. 

New York 55, N. Y., 384 East 149th St. 

St. Levis 5, Mo., 7247 Olive Street Rood 

St. Louis 17, Mo., 1500 Big Bend Bivd. 
Tenewanda, 


10, Callf,, 2221 Fourth St. 


Berkeley 

Les Angeles 15, Callf., 1325 Sen Julian St. 

Terento 18, Ont., A. A. Andersen & Co., Ltd., 
P.O. Box 92 


SPAULDING FIBRE CO., INC. 210 Wheeler Street, Tonawanda, MN. Y. 
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New Parts and Materials continued 
STACKPOLE discharged, penetrating the liquid 
CARBON-GRAPHITE Materials ‘°"""""« 


This action produces liquid suspen 


and Components sion in the air. Upon expansion in 


“aye 4 the atmosphere, a flow of coolant 
Solve problems of friction, temperature, corrosion, 


i said to average 25 F lower than com 
arcing . . . and many others 


pressed air temperature is directed on 


LONG-WEAR the cutting tool and material being 
FRICTION worked. 

SEGMENTS Complete units are currently avail 
As a broke material, or able in 1, 3 and 6 gal sizes. All models 
in friction drives working feature 
against steel, Stackpole 

friction segments provide both liquid and air. The units are 
maximum life and effi- equipped with pressurized _ tanks 
ciency—even under pres- 
sure changes and ele- 
vated temperatures. air pressure contro] valves, and full 


single or dual controls for 


tested at 150 psi, quick bleed-back 


tank length liquid level gauges 
ELECTRONIC Frisch Corp., 1400 W. Wabansia. 
TUBE ANODES Chicago 22, IM 


Non-warping, long-life Stackpole anodes as- 
sure lower temperature operation, uniform 
characteristics and important cost savings for 
electronic tubes of many different types 


For more information 
Circle 54, inside back cover 


NON-WELDING or FILMING 
ARC-RESISTANT 
CONTACTS 


Stackpole silver plus refractory material 
contacts speil top efficiency in many 
electrical applications where ordinary 
contacts cause trouble because of arc- 
ing, welding or filming. Send details of 
application for recommendation. 


LOW-FRICTION BEARINGS 
Stackpole carbon-graphite bearings are readily 
formed to close tolerances. Composition and 
shape can readily be designed for maximum effi 
ciency on specific applications. New high temper- 
oture types now available. 


BRAZING BOATS 

and TRAYS 
Practically any shape or size. 
Withstand extreme thermal shock 
- permit quick cooling. Alloys 
do not stick to trays in brazing. 


- 
_— 
-_ 
_ 


BETTER 
RUST PROTECTION 
For pipe lines, morine struc 
tures, ship hulls, tanks, struc 
tural footings . . . and other 
buried or immersed metal ob- 
jects. Stackpole Cathodic Pro 
tection Ground Rods can be 
obtained from Corrosion 

Control! Inc., Tulsa, Okla 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


OTHER STACKPOLE PRODUCTS INCLUDE: BRUSHES | Film-Type Heating Element 
for all rotating electrical equipment e metal powder 

ELECTRICAL CONTACTS e CARBON DISCS (piles) @ CHEMICAL ANODES e SEAL An electrical resistive film heater is 
RINGS . CLUTCH RINGS e@ PUMP VANES . MOLDS and DIES 7 WELDING CARBONS said tg be unaffec ted by environmental 
RESISTANCE WELDING and BRAZING TIPS e POROUS CARBON e PURE CARBON 
SPECTROGRAPHITE e ELECTRIC FURNACE HEATING ELEMENTS e WATER HEATER 
and PASTEURIZATION ELECTRODES ...and many more. capable of continuous operation at 
(Continued on page 266) 


~ 


conditions or moisture and to be 
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Write or Wire 
SPADE 10 
for further 

Information 


Product Engineer 
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© EXPERIENCE OF PROVEN PERFORMANCE . . . OVER HALF A CENTURY 

There is no substitute for the reliability of proven dE performance 

Top names of the Nation's Industry have proven @— performance 

in ENGINEERING DESIGNING . . . PRODUCING QUALITY PRODUCTS 


© VERSATILITY WITH A WIDE RANGE OF DESIGN 

MOTORS 1/20 thru 2500 HP... GENERATORS '¥, thru 2000 KW Single 
Phase, Polyphase, Direct Current . . . Standard or Special . Marathon 
Electric can design to meet your special specifications. 

© SERVICE THROUGHOUT THE NATION 

MARATHON ELECTRIC has a DISTRICT OFFICE or Representative near you. 
Call your (EF Representative TODAY to help solve your mtotor problem 


% 


= 








All ME Explosion Proof Motors Carry 
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EXPLOSION PROOF MOTORS 


MARATHON ELECTRIC'S familicr ribbed 
frame construction has already been often 
copied but never duplicated. This core- 
fully developed rib design formula has 
resulted in the COOLEST, CLEANEST, MOST 
EFFICIENT, and MOST COMPLETE RANGE 
of EXPLOSION PROOF MOTORS te carry 
the Underwriters’ Laboratories Label. They 
ere available in NEMA frame from 56 
thru 680 series, from 1/12 thre 250 HP. 


. conters Laboratan,, 
esi : Mm) Label in 1/12 HP Through 250 HP Ratings 


SINCE 1913 


MARATHON ELECTRIC 


HOME OFFICE AND FACTORY, WAUSAU, WIS. 


August 


1956 


® FACTORIES AT ERIE, PA. AND EARLVILLE, ILL. 


SALES OFFICES IN PRINCIPAL CITIES 





NCREASE YOUR PRODUCTION 
WITH ROLL FORMED SHAPES 


... carbon, galvanized and stainless steel; aluminum, copper, brass, 
zinc and clad metals delivered accurately punched, notched, bent 
and cut for final assembly. 


ROLL FORMED PRODUCTS 


Let us help you increase production and we PAN 

lower costs. It can be done simply by 

changing to Roll Formed shapes which 

are formed, notched, pierced and cut to up to .125” thickness on schedule by 
length in one continuous operation. We the hundreds of thousands. Send your 
meet your most exacting specifications. sketch or blueprints for prompt quota- 
Our accuracy cuts valuable man-hours tion. For details on our production 
from your final assembly costs. We're facilities and techniques, ask for Cata- 
equipped to deliver Roll Formed shapes log No. 1555. Do it today! 


MAIN OFFICE AND PLANT * 3756 OAKWOOD AVE. * YOUNGSTOWN, OHIO 
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CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 


Gadolinium and all that 


pecaust 


rovides a! 


Wanted: Men with materials 
problems 


I - 


M 


} 


as DiOWN OI es ..* ' . . nan ‘ewer Corning meanh cascatch cn Cll 7-5 
mace I I 


wal ro | . v CORNING GLASS WORKS, 51-8 Crystal Sirest, Corning, N.Y. 


In one product Please send me the following material: Bulletin iZ-1, “Glass its increasing importance 


in product design Cy; illustrated Bulletin, “Glass and You C) Bulletin B-83, “Properties 


piece moiding Z uite Ccompiex shay] 


profitably accomplishe d for a of Selected Commercial Glassware” ["]; Product Engineering reprint [ ] 


facturer of dentists’ sterilizer trays 
Pyrex brand glasses (including a nu 
. , Company 
ber of interesting variations similar 
ap , Street 
40) offer an unusual challenge to 


} 


concerned with the successful and p1 City_— . . — State 


| 
| 
| 
| 
| 
| 
Name 7 - Title | 
| 
i 
| 
| 
! 


poe Se 


able solution of materials problems 


a ee ee eS SE SE Se ee ee eee al 
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2 PRESSES... 1 PROGRESSIVE DIE...1 STIPPLINGDIE... 
ENGINEERING INGENUITY... SPECIAL MACHINERY ... SPECIAL 


continued 


600 F. Operation to wattage densi 


ELECTRICAL COMPONENTS... ties of 40 w per sq ii 


| 1. may be thermo 
statically controlled. Thermatic Com 


pany, Box 585, Great Neck, N. ¥ 


i 


Vai J For more information 
Circle 55, inside back cover 


Primer for 
Galvanized Metals 


Manufacturer claims this coating 
will prevent paints, lacquer, enan 
or other air-drying coatings from peel 
ing off the surfaces 
metal. Colorless, non-f 
odorless, the prin 
by brush, or a cloth 
solution. It may als 
dipping bath. Solfo P 


lrenton 3, N. J 


For 1 
Circle 56 


Here's true automation — 100% automatic production, 100% B. Jahn 
built, that transforms .025” aluminum into precise meter components 
3%” in diameter — each with 720 teeth .009” deep — without human 
hands, human error! 

Equipped with B. Jahn progressive die, one 60 ton press was linked by 
a chain drive to a 45 ton press incorporating a stippling die. 


Lever Switch With 
Safety Lock 
Ihe locking de 


Progressive die, ground all over to guarantee when the lever is moved 
greater accuracy, longer service, less downtime, yperated position neut 
pierces and blanks intricate discs. lever must then be pushed in 
Conveyor system feeds disc into air-operated vacu- _ «ial sue | teiease the lock befor 
um arm that positions piece in B. Jahn stippling die. a | moved out of a position 
Another arm removes stippled piece and places it Mossman, Inc., Brewster, N. ¥ 
on stacking unit. 
. . or more information 

Completed discs, at the rate of 30 per minute, are c oe ge Pig: 2 ager 
automatically stacked and spaced on spindle. 

Here's true AUTOMATION. true 

production economy! _ Pilot-Operated 

Control Valve 


Get Full Details On This 
Astounding “No Hands A complete lin f solen 


..« No Delay .. . No ae — rs 

Error” Automation Ap- | operated control valves, built to JIC 
plication — Send Today standards, is annouw I Valvait 
thea Jahn e Corporation Meeting JI¢ pneumati 


| 
tandards, these valves ha olenoid 
THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT | 


’ 
(Continued on page 270) 
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NEW ¢ ’ec%o/%5e7 ATLAS ROLLER CHAIN 
NON-CORROSIVE... COSTS 40% LESS 


TESTED AND PROVED: 


This new Atlas Electrolized Chain has been torture-tested 


Here’s a revolutionary new roller chain developed to meet 
the most exacting requirements of the chemical, food, bot- 
tling and other industries where corrosion is an important 
factor. Stands the most severe torture tests . . . meets and 
beats A.S.C. specifications . . . yet costs far less. 


STAINPROOF, CORROSIVE 
RESISTANT Electrolized parts came through 


severe salt spray corrosion tests with flying colors .. . 
last as much as 800% longer. 


HIGHER TENSILE STRENGTH 


Has same tensile strength as alloy steel chain . . . much 
higher than bronze or stainless steel chain. 


WEARS LONGER Friction of parts has 


been reduced by more than 50% . . . wear cut to a min- 
imum ... chain life greatly increased. 


LOWER PRICE Atlas Electrolized Roller 


Chain is as much as 40% lower in price than any other 
corrosion resistant chain now on the market, 


on installations and tested in laboratories. It has success- 
fully resisted the action of salts, chemicals, detergents, 
acids, caustics, alkalis and many other corrosive elements. 

Get the facts on this new chain for use where corrosion 
tensile strength and long wear are important . . . as well as 
low cost. Write Atlas Chain and Manufacturing Company, 
West Pittston, Penna. Act now and 


SEND THIS COUPON FOR SAMPLE 





Please send sample of Atlas Electrolized Chain and data to— ] 
NAME 
COMPANY 


ADDRESS 

















Same filter capacity 
in 1/5" the space! 


That’s the advantage Cuno’s new, 40-micron SUPER Auto-Klean 
has over a replaceable-cartridge-type filter! 


... and you can clean 
this 40-micron filter 
simply by turning the handle. 


Five to six times smaller in vol- 
ume than comparable cartridge- 
type filters of equal capacity, Cuno’s 
new SUPER Auto-Klean® is easy to 
integrate into new or existing engines, 
machine tools, or industrial machinery. 

It provides positive protection 
against solid particles larger than 40 
microns (actually 0.0015 in.) in lubri- 
cating oil, hydraulic fluid, coolant, or 
other industrial fluids. Here are other 
features it offers the machine designer : 


1. Easy cleaning. Just turn the han- 
dle—by hand or continuously with motor 
drive. No interruptions for cleaning. 


2. No cartridge changes. Ends op- 
erating costs if you’ve been using car- 


tridge type filters. 


3. Low pressure drop, no pres- 
sure drop build-up. An 8- by 214-in. 
SUPER Auto-Klean element filters 30 
gpm of 200 SSU oil with only 3 psi pres- 
sure drop—up to 75% more with slightly 
higher pressure. 


4. Easy to build into new equip- 
ment. Standard housings and types 
available for a variety of mounting de- 
signs—in-line housings, flange mounting 
with external or internal piping. Mounts 
in any position in sump or reservoir. 


5. Easy to install in old equip- 
ment. Fits existing Auto-Klean hous- 
ings. You can easily replace most 2'4-in. 
diameter elements with SUPER Auto- 


ENGINEERED FILTRATION 


MICRO-KLEAN (fibre cartridge) + FLO-KLEAN (wire-wound) » PORO-KLEAN (porous stainless steel) 


AUTO-KLEAN (edge-type) - 
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FIVE TO SIX TIMES SMALLER than equal-capacity cartridge-type filter (left), Cuno’s SUPER 
Auto-Klean (right) is ideal for micronic filtration of lube, fuel, hydraulic fluid, coolant in 
compact engines or machine tools. 


Klean Catalog No. SAK-057 
Write for it today to Cuno Engineering 
Corporation, 20-8 South Vine Street, 
Meriden, Connecticut. 


Klean for finer, more effective filtration. 

Get complete information on this latest 
and best filter for your machine design. 
We're saving a free copy of SUPER Auto- 


for you. 


REMOVES MORE SIZES 
OF SOLIDS FROM 
MORE KINDS OF FLUIDS 
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THIS MOTOR CAN CUT YOUR HAZARDOUS 
ATMOSPHERE INSURANCE COST 


Insuring facilities with electric motors in haz- [his new motor incorporates all of the 


ardous atmospheres is generally expensive or 
impossible without special motors. Reliance has 
developed a completely new, Underwriters’ ap- 
proved motor design, called explosion-proof, for 
hazardous locations. In fact this is the only motor 
design that meets all qualifications for classes I, 
group D and class II, groups E, F and G without 


requiring modification 


CLASS |! —Those in which flammable gases or vapor 
produce explosive or ignitable mixtures 





r——NATIONAL ELECTRICAL CODE CLASSES OF HAZARDOUS LOCATIONS —— 


ore or may be present in the a 


Group D —Atmospheres containing gasoline, hexane, naphtha, benzine 
acetone, benzol, lacquer solvent vapors, or natural ga 


CLASS !i—Those which are hazardous because of the presence of combustible dust 
Group E — Atmospheres containing dust of aluminum magnesium, or their commercia 
Group F —Atmospheres containing carbon black, coal or coke dust 


Group G—Atmospheres containing flour, starch or grain dust 


outstanding features of the standard Reliance 
lotally-Protected Motor In addition, all 
Reliance Explosion- Proof Motors are built to 


corrosion-proof standards. 


If you would like to have more information on 
what qualifies a motor for hazardous atmos- 
pheres, write for our new Explosion- Proof Motor 


Bulletin No. B-2409 


ficient to 


pane, alcohols, 











RELIANCE 
Trtally Potted 
MOTORS 
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RELIANCE tncinereine co-* 


DEPT. 308A, CLEVELAND 10, OHIO + CANADIAN DIVISION: WELLAND, ONTARIO 


Sales Offices and Distributors in Principal Cities 





look at these advantages of 


IRIDITE 


) » Wants 


M 


FINISHES 


for 
CORROSION-RESISTANCE, 
PAINT BASE on 
ALUMINUM and MAGNESIUM 


EASE OF USE—Iridite is a simple chromate conversion 
treatment. Fast, easy, economical. You just dip, brush 
or spray it on the part at room temperature. No spe- 
cial equipment. No specially trained personnel. 
OUTSTANDING PERFORMANCE—Forms a film that is an 
integral part of the metal itself. Can’t flake, chip or 
peel. Takes paint firmly on initial application, and the 
bond lasts. Even protects areas scratched in use. 
LOWEST COST—You have only minimum equipment 
cost, no special racks, high speed operation, lower 
overall handling costs. 

CHOICE OF APPEARANCE—Clear coatings that retain 
metallic lustre to dark, maximum protection coatings. 
A variety of colors is available by dyeing. 

IRIDITE 14 and + 14-2 (Al-Coat) for ALUMINUM 
Two specially formulated finishes that give you maxi- 
mum latitude in aluminum treatment. Both provide 
excellent corrosion protection and paint base. Iridite 
#14-2 is an improved product that allows greater 
flexibility in operation and coating thickness and pro- 
duces the optimum in corrosion protection. 

Either coating provides corrosion resistance superior 
even to complicated electrolytic treatments in a frac- 
tion of the time. These coatings also offer many other 
valuable characteristics: they have low electrical re- 
sistance, they aid in arc-welding, provide a good base 
for bonding compounds, have no effect on the dimen- 
sional stability of close-tolerance parts. Final appear- 
ances ranging from clear through yellow iridescence to 
full brown can be obtained. By dyeing, you can pro- 
duce red, green, blue, orange or yellow finishes. 

IRIDITE 15 for MAGNESIUM 
Produces a protective, paint base film with corrosion 
resistance at least equal to that obtained from long, 
high-temperature dichromate treatments in a fraction 
of the time and at room temperature. The appearance 
of the coating can be varied from light brown to dark 
brown and black. 

APPROVED UNDER GOVERNMENT AND 

INDUSTRIAL SPECIFICATIONS 
SEE FOR YOURSELF WHAT IRIDITE CAN DO... SEND SAMPLE 
PARTS FOR FREE PROCESSING. Look at the results, test the pro- 
tection, evaluate the savings. Also write for handy Reference 
File of the most complete data published on chromate conversion 
coatings. Or, for immediate information, call your Allied Field 
Engineer. He's listed under “Plating Supplies" in your classified 
phone book. 


Researcu Propucts 
ieel Bele Oe a! 


INUMENT STREET 


rrosion Protect 
ARP Plating Chemicals 
L. H. Butcher Co. 


rous Metal 


New Parts and Materials continued 


of splashing liquids or airborne con- 


taminants, safety solenoid cover 


which renders the valve electrically 


inoperative when cover is removed 
and integral junction box large enough 
to accommodate 6 in. taped pigtail 
Junction box has threaded con 


duit connection and 


leads 
retaining chain 
on junction box cover keeps covet 


Both solenoid 
junction box 


with valve. cover and 


fitted with 
captive fasteners to prevent loss 


cover ale 
The valves are single 
foot 
mounting, in 
Pilot 
solenoid coils for operation on either 


available in 
and double solenoid types, fot 
sub-base or manifold 
+, 3, 4 and 1 in. pipe sizes 
ac or dc, any voltage can be supplied 


Pressure ranges are: 35 to 200 psi ait 


ind 35 to 125 psi hydraulic oil for 
both single and double solenoid valves 
with internal pilot supply; 0 to 250 
air, hydraulic for both 


single and double solenoid valves with 


oil and water 
external pilot supply; 50 to 125 for 
water for single and double solenoid 
valves with internal pilot supply; with 
in 1 in. Hg absolute vacuum for single 
ind double solenoid valves with exter 
nal pilot supply Valvair Corp., 454 
Morgan Ave., Akron 11, Ohio 


For more information 


Circle 58, inside back cover 


Small-Size 
Hydraulic Power Unit 


lhis hydraulic power unit measures 


9 x 6x 44 in. width. It requires n 


mounting base and mav be mounted 


in horizontal or vertical position. In 


vertical mounting position the pump 


may be inclined as much as 45 deg 


in any direction from vertical, even 


while operating 
The unit 
motor, a 


consists of an electric 


high-pressure, low-volume 


pump, couplings, integral reservoi 


(Continued on page 274) 
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NEW. REULAND nyorautic pump motor 


REULAND LENGTH 





i 


features FAST, SPLINE-COUPLED hook-up! 


Perfect alignment 
.in 1/10th ordinary time 


You can hook up a Reuland motor and any 
standard make hydraulic pump in a matter of 
only seconds. All you have to do is slip the spline 
coupling onto the motor’s spline shaft and 
attach the pump flange to the endbell 
Absolutely perfect alignment is assured. There 
is no tinkering around with a mounting plat- 
form and your finished job always has a sleek, 
well-designed appearance. Takes only a tiny frac- 
tion of the ordinary time 


For all standard pumps 


Regardless of the pump you are now using, you 


can adopt this exclusive new Reuland hook-up. 


Other 
Reuland firsts... 


If your pump is not a standard make we can 
quickly adapt to your setup. The Reuland 
method is so radically simple you will be amazed 
at the tremendous advantages 


Coupling supplied with motor 


Buy a Reuland hydraulic pump motor and you 
need nothing more. Spline coupling and drilled 
and-tapped endbell are supplied ready for im 
mediate pump attachment. ( Adaptable to either 
single or double end pump installations. ) 

Use these new Reuland motors and you will save 
platform mounting expense and alignment time 
You achieve compactness and better looks plus 
longer pump life through factory engineered 
aligament. For FREE ENGINEERING LITER 
ATURE please write for folder No. 1109 


First FLUID-SHAFT MOTOR 

(First with internal fluid coupling ) 

First ALL-ALUMINUM MOTOR FRAMES 

First THROUGH-SHAFT MAGNETIC BRAKES 
First FOOT-MOUNTED DISC 
First SLIP RING MOTORS IN SMALL #66 FRAMES 


REULAND MOTORS 


REULAND ELECTRIC COMPANY 


Western Division: Alhambra 46, California + Eastern Division: Howell 46, Michigan 


Distributors in all principal cities 





ait P 


ya 





-enipet 


TYPE MAGNETIC BRAKES 





NO PLATFORM TO BUILD 

\“ MUCH SHORTER LENGTH | 

~ AUTOMATIC, PERFECT 
ALIGNMENT 

- K 18) HP. 2/2" 
THAN FORMER IS HP MODEL 


SHORT ER 


Don't pay for special- 
motor development before 
you check Reuland’s 


Special-Motor Library 


Hundreds of different and unique 
electric motors — one of which 
may already be made to order for 
your needs. Originally designed 
for special uses. Now available to 
help you save expen- 
sive development =) ss 
work and put you in 

production faster! 


Write for free booklet on 
HOW TO USE 
the Reuland Library! 





Ser ee at 





o 

Perfecto Straightener and Feeder incor- 
porates size 308 Combination Pulleys to 
provide 7 to 63 1.p.m. stock speeds. 


7 ; th. di 





hre | tracer type 

Milling Head incorporates size 310 Com- 

bination Pulleys, providing 200 te 1800 
r.p.m. spindle speeds. 





With Medor screw conveyor driver 





With Foote Vari-Mount Reducer—verti- 
cal or horizontal flange installation 








With Falk shoft-mounted reducer—in- 
cluding Dial indicator 





With Feote Vori-Mount Reducer—hori- 
zontal t d i Heati 





WRITE FOR CATALOG No. 60-A 


DIRECTLY 
APPLY/CONNECT 
VARIABLE 
SPEEDS 


with 


LEWELLEN 


COMBINATION 
PULLEYS 


Where there are two parallel shafts— 
usually a motor and machine shaft— 
apply variable speeds by directly con- 
necting the two with LEWELLEN 
COMBINATION PULLEYS. 

Combination Pulleys are versatile 
power components—perform smoothly 
and dependably—operate in any posi- 
tion—require no supporting brackets— 
include convenient controls and acces- 
sories. 

Handwheel of one Pulley regulates 
pitch ratios of both Pulleys at fixed 
shaft centers. Range of speeds is the 
multiple ratios of both Pulleys. 


LEWELLEN COMBINATION 
PULLEYS— 
ratings to 15 H.P. selection of 
speed ranges to 10:1 center distances 
selection of 
operating speeds 
offer widest latitude for directly 
applying variable speeds. 
FOR SLOW OPERATING SPEEDS 
Lewellen Combination Pulleys connect 
motor—and variable speeds—to reducer. 
Easily assembled, standard components 
comprise a motorized variable speed unit. 
The power package is compact, accessible, 
and economical. 
Foote Bros. Vari-Mount Reducers are 
now catalogued for selection of ratings, 
service factors, speed ranges, and output 


speeds. S 
t00, 
o=—= 


eS. 


COMPLETE NEW SECTION ON COMBINATION PULEEYS 


LEWELLEN MANUFACTURING CO., COLUMBUS, IND. 


DISTRIBUTORS IN ALL INDUSTRIAL AREAS © IN CANADA PEERLESS ENGINEERING SALES LTD., TORONTO — MONTREAL 


Product Engineering August, 1956 




















FORGED STEELE 


PIPE PLUGS 


Have you checked the Pipe Plugs you are using lately? 
Like so many common but important parts to your 
product, Pipe Plugs are apt to be taken for granted 
with a resultant loss in production time and efficiency. 





Lamson Pipe Plugs are FORGED for maximum strength 
and positive sealing. Heads will not chip or break 
under severe wrenching. This means savings for you on 
the production line. The ROLLED “DRYSEAL” THREADS 
of Lamson Pipe Plugs guarantee maximum toughness 
and correct tolerances are assured by Lamson’s famous 
Lamson Pipe Plugs are “Quality Control” system. 
available in the fol- 
lowing sizes: Ve", 4”, 


¥%”, V2” and %”. 


Yet, despite the extra protection and value Lamson 
Pipe Plugs offer, they cost no more than other types. 
You get true premium quality at a low “regular” price. 
So next time specify Lamson Pipe Plugs—in steel, 
brass, bronze or aluminum —and give your product 
the extra advantage it deserves. 


The LAMSON & SESSIONS Co. 


1971 West 85th St. e Cleveland 2, Ohio 
Plants at Cleveland and Kent. Ohio + Birmingham « Chicago 





FOR PROMPT DELIVERY AND HELPFUL SERVICE, 
ORDER FROM YOUR LAMSON DISTRIBUTOR 





' = 
r™; as ~ 


S- 


PLUG NUTS 


Ideo!l for blind 
or hord-to-reach 
piloces. 





PIPE PLUGS 


Forged stee!, 
heot-treoted 
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“1035” 
SET SCREWS 


Cup point type, 


hordened and 
heat-treated. 


1956 





PLACE BOLTS 


With “Built-in” 

spring oction 

for positive 
locking. 








LOCK NUTS 


Economical, 

vibration proof 

Con be used 
repectediy. 





“Ge 
“BENT BOLTS” 
Including VU 


bolts, eye bolts, 
hook bolts, etc. 


js} 


MACHINE 
SCREWS 


Clutch ond 
Phillips recessed 





head screws. 








SEMS 


Pre-ossembled 
lockwoshers on 
tepping and 
machine screws. 








BELTLINE TO FAST, 
LOW-COST BRAZING 


Moving right along 400 to 450 an 
hour, brass compressor valve bodies 
and tube adapter caps are brazed as 
they ride through the propane-oxygen 
heating section. All the girl does is 
assemble the parts with the ring of 
EASY-FLO 45 in place, (see left) brush 
on flux and set assemblies on the belt. 


Similar setups can be readily devised 
for handling a wide variety of parts. 
We'll be glad to send a field engineer 
to help you work one up for your parts. 
No obligation. 


READ ALL ABOUT IT IN BULLETIN 20... 
It explains how and why the combination of properties 
you get in the EASY-FLO low-temperature silver 

brazing alloys, makes such fast, low-cost brazing setups 
practicable. Write for a copy today. 


OPPICES ond PLANTS 


Be1OGEPORT CONN 
PROVIDENCE & 


CmrcaGo. iii 
CLEVELAND ONO 
OFTEOIT, wICH 
Generel Offices: 82 Fulton 81., Now York 38, M. Y. LOS ANGELES, CALI? 
TOPONTC. CANa0A 


DISTRIBUTORS IM PRINCIPAL CITIES MONTEEAL Camara 





New Parts and Materials continues 


iutomatic valving for cylinder actua 
tion, optional pressure switch and 
mounting bracket. Pressure up to 
3000 Ib are developed, with 5000 Ib 
peaks. ‘I'wo internal valvings are avail 
ible: one locks cylinder in infinite 
holding position, the other allows fre« 
movement of cylinder except during 
ictuation. Available with 115 v uni 
versal electric motors. Oil-Dyne, Inc., 
2115Z W Marquette Road, Chicag 
36, Ill 


For more information 
Circle 59, inside back cover 


Down-Time Recorder 


Ihe device records to the second 
when any machine is down, no mat 
ter what reason. Numerals are 6 in 
high, and visible from 200 ft. Plugs 
in anywhere, and automatically resets 
itself. Down-Time Recorders, Inc., 
1323 S. Wabash Ave., Chicago, Il. 


For more information 
Circle 60, inside back cover 


Variable Speed Drives 


Variable pitch motor pulleys i 
38, 4, 5 and 53 in. dia with ratings 
from $ through 1 hp for use with A 
ind B section belts, are now available 
in various combinations of fixed-cen 
ter drives providing speed variations 
up to 74:1 ratio. The drive pulley 
consists of two conic halves, one me 
chanically operated and one spring- 
loaded. Proper belt tension is main 
tained, maintaining fixed shaft centers, 

(Continued on page 278) 
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Arctic Cargo Carrier Depends On 
T-J 





Saves 40% Space! 
No Tie Rods For Greater Strength 


Differential axle loading through T-J Spacemaker Air 
Cylinders forms a controlled walking beam in this Tera- 
cruiser, designed and produced for the Army Ordnance 
Corps by the Four Wheel Drive Co., Clintonville, Wis. 





/ 40% 

ia Vala Va ‘ SPACE Weight of cylinders was important factor in choosing T-J 
[ t-J ] T-3 ] T-s } SAVED Spacemakers, which reduce weight while providing same 
eS el bleed ee displacement and extra high safety factor. Fast delivery and 
ediacent equipment without secrfcing srenge space-saving features also favored T-J. Exclusive with T-] are 
new Super Cushion Flexible Seals for Air (to 200 P.S.1.)... 

and New Self-Aligning Master Cushion for Oil (to 750 

P.S.I.). Hard chrome plated bodies and piston rods are 

standard, at no extra cost. Wide range of styles, capacities 

... 64,000 combinations of the shelf! Write for bulletin 


Sd ee MEETS WITH SM-155-3. The Tomkins-Johnson Co., Jackson, Mich. 


OFF SHELF ALL JIC 


RECOMMENDATIONS 


DELIVERY TOMKINS-JOHNSON 
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1. Grade X P-240 for warm punching. 


Her = are two major additions to the ex- 
tensive Taylor line of laminated plastics. 
There’s a good chance that a product you’re 
now designing can be improved through the 
use of these new materials . . . or that prod- 
ucts now in your production line can be 
more economically made with them. Check 
the features of these outstanding paper base, 
phenolic laminates. They may be exactly 
what you’re looking for. 


Grade XP-240 is a warm punching grade 
that requires some heat when punching 
more complicated shapes, though much less 
heat than comparable NEMA grades . 

and can be cold punched in thicknesses to 
«”. With this material, there’s no lifting 
around punched holes, and check-in is negli- 
gible. It has excellent staking characteris- 
tics, and good dielectric strength. XP-240 
has much to recommend it for such applica- 


rAYLOR FIBRE CoO. « Plants in Norristown, Pa. 


Taylor Fabricating Facilities 


Your production can be simplified . schedules 
safeguarded . inventory headaches cured . 
and over-all costs reduced by having Taylor 
fabricate finished parts to your specifications 
Efficient, modern facilities are ready to serve you 
Get in touch with Taylor about your 

specific requirements. 


2. Grade XX P-241 for hot punching 


Put these two new Taylor phenol laminates fo work 


tions as insulating washers, terminal boards, 
plug and socket bases, switch bases, panels 
for sub-assemblies, and terminal strips. 


Grade XXP-241 is a hot punching grade 
with excellent physical and electrical char- 
acteristics, plus good moisture-resisting 
properties. It’s dimensionally stable, punches 
without lifting around holes, and machines 
with clean-cut edges. XX P-241 can be used 
to advantage in such applications as con- 
denser stator brackets, wave switch rotors 
and stators, plug and socket bases, terminal 
boards and sub panels, insulating washers. 
Both laminates are available in sheets ap- 
proximately 49” x 49”. 

If you’re interested in fitting these tough, 
versatile materials into your plans, Taylor 
engineers will help you work out design 
and production details. Call or write for 
the facts. 


and La Verne, Calif. 


TAYLOR 


Laminated Plastics: 
Vulcanized Fibre: 
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VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
DEPARTMENT 1454 e DETROIT, 32, MICH. 


Application Engineering and Service Offices: El Segundo, California, 

2160 E. imperial Highway « Detroit 32, Michigan, 1400 Oakmon 

Bivd. (Service Only) + Arlington, Texas, P. O. Box 213 + Wash- 

ington 5, D.C., 624-7, Wyatt Bidg. + Additional Service facilities at: 
Miami Springs, Florida, 641 De Soto Drive 


TELEGRAMS: Vickers WUX Detroit + TELETYPE “ROY” 1149 
CABLE: Videt 


OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Lid. 
Great West Rood, Brentford, Middx., England 


Engineers and Builders of Oil Hydraulic Equipment 
Since 1921 


This Hydraulic 
Pump has 4.3 hp 
output 3000 psi 
and 12,000 rpm. 
Weight 0.9 Ib. 








ICKERS 


® 





PISTON TYPE 
HYDRAULIC PUMPS 


3000 psi..«-«CONSTANT DISPLACEMENT 


These new miniaturized hydraulic pumps were developed by 
Vickers for limited life applications such as missile and ram air 
turbine driven hydraulic systems . . . also for motorpump assemblies 


supplying emergency power on aircraft. 


A distinctive fecture is adaptability to manifolding and special 
mounting. This permits integration with the balance of a “packaged” 
hydraulic system to provide hydraulic power in the most compact and 
lightweight form yet devised. Some sizes are capable of delivering 


more than five horsepower per pound of weight. 


Available in four size series, this miniaturized pump has the some 
basic characteristics as the standard Vickers piston type pump 
which has been establishing outstanding performance records on 
aircraft since 1940. Ask nearest Vickers Aircraft Application 


Engineer for further information. 


Actual Size 


~ 


A large expansion program now in its early stages means large opportunities for additional engineers at Vickers. Write for information. 
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HORSEPOWER 


CEINTER DISTANCE 








4” ee ae in” 12” 15” 18” 


WE LEFT COMPETITIVE 


RATINGS OUT OF 
THE CHART PURPOSELY. . 


... because we think the load-carrying capacity of Cone-Drive 
speed reducers is pretty impressive all by itself. Then, we've 
also got a lot of friends in the worm gear speed reducer busi- 
ness. And they make pretty fair reducers themselves. 


Two things are responsible for the high capacity of Cone- 
Drive speed reducers. First, we use extra-heavy gears mounted 
on oversize taper roller bearings in reinforced, heavy housings. 
Extra “‘beef’ alone accounts for part of our capacity. 


Even more important, however, is the Cone-Drive double- 
enveloping worm gear design. Here, we literally wrap worm 
and gear around each other to put “% of all teeth in continuous 
full-depth contact. This results in spreading tooth contact ovet 
a greater area, reducing pressure on individual teeth, increas- 
ing load capacity and life of the gearing. 


Ask for Bulletin 600C without obligation. 


OOUELE ENVELOPMINO OLA SETS & SPEED REDUCERS son Miuchugan Tool Comysrouy 


TIT) © Mettichels Read + Detret 12. Mirktgee 


New Parts and Materials continued 


and requiring no adjustable motor 
base. Driving speeds may be changed 
without stopping the motor 

Different diameter pulleys may be 
used in combination to provide a wide 
range of output speeds and speed 
ratios. Stock bores available are: 4, 
&, 3 and § in. Gerbing Mfg Corp., 
11800 Milwaukee Ave., Northbrook, 
Ill 


For more information 
Circle 61, inside back cover 


Actuator Motor 


Designed for controlling brake-flaps 
in missiles and weighing 24 Ib, this 
motor operates an_ electro-magneti 
brake, which will stop the output 
shaft within 60 deg 
circuit is broken an 


ot rotation after 

1 lock the shaft 
in that position. The motor delivers 
0.208 hp at 28 v/de, with 18 amp 
maximum current at full load. It will 
operate from 65 F to 450 F. It 
can be built to handle peak loads up 
to 0.4 hp. 

The motor is reversible and has a 
two-stage planetary gear reduction 
that delivers 250 rpm at the output 
shaft at armature speed of 15,000 rpm 
It is a four-pole, series wound motor, 
2.1 x 6.6 in. length. Motronics Corp., 
241 Concord, Glendale, Calif 


For more information 
Circle 62, inside back cover 


Tachometer for 
Rotating Machinery 


This speed indicator is used on 
integral horsepower motors and auto 
matic machinery The tachometer 
delivers an a-c voltage whose frequency 
and magnitude are said to be linear 
with speed, making the design par 
ticularly useful to controls sensitive 
to either frequency or voltage. The 
generator sinusoidal voltage may be 
is high as 25 v per 100 rpm and the 


(Continued on page 282) 
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The problem was to check many small calculating 
machine ports averaging about 12 critical dimensions 
for each with shapes mostly complex. With caretully 
engineered mechanical gages, inspection time aver- 
aged 50 seconds each. Optical gaging on a Kodak 
Contour Projector brought the average down to 12 
seconds. 


Inspection of incoming precision shafts took 10 to 15 minutes each by 
mechanical gaging— involved concentricity, diameters, shoulder loca- 
tions, and other tough-to-measure dimensions to tolerances of .0002". 
Doing the work on a Kodak Contour Projector cut time to 2 to 3 minutes 
per shoft. 


TE CPE NO eR TTS we 


Spacing the porallelism of a special 
tuning condenser for electronic test 
equipment had to be held to very 
close tolerances. “Use of the Kodak 
Contour Projector,” the company re- 
ports, “permits economical measure- 
ments of parallelism to an accuracy 
impossible to obtain by other meth- 
ods.” 


On a flexible rubber-like part, rejects ran as high as 
30%. By using a Kodak Contour Projector to measure 
the parts and then plotting results by statistical qual- 
ity control methods, production changes were made 
that resulted in rejects dropping from 30% to less 
than Y% of 1%. Optical gaging eliminated distortion 
of the part while gaging, and proved 4 to 5 times 
faster than usval methods 


One instrument inspects these varied parts 


Product Engineering 


Here is another economy optical gaging can 
provide: switching from one part to a second 
part requires only a change of chart and fix- 
ture. You still use the same basic instru- 
ment. And with a Kodak Contour Projec- 
tor, the variety of parts you can check is 
almost without limit. Here’s why: 

1. Capacity—Screen size on an optical 
comparator does not restrict the size of 
parts you can handle, for multiple-posi- 
tion fixtures allow the handling of parts 
larger than the screen itself. What's 
important is the staging area—and 
Kodak’s unique relay lens provides 
uniform ample clearance regardless of 
magnification. The distortion-free im- 
age lets you measure anywhere on the 
viewing screen. The choice of lenses, of 
horizontal or vertical projection, and 
of surface or shadow illumination gives 
you the greatest possible flexibility. 

2. Ease of operation—Kodak Contour 


Projectors are designed for maximum 
speed and minimum operator training. 
The bright screen image reduces fa- 
tigue, lets you use the instrument in 
normal room light. Images are erect 
and unreversed at all magnifications. 
Finger-tip controls are within conven- 
ient reach of the operator. 

. Optical stability—The adjustment-free 
optical elements on Kodak Contour 
Projectors eliminate the need for oper- 
ator adjustments. Rigidly mounted 
lenses and mirrors maintain alignment 
and position. Rugged construction 
withstands rough and heavy use. 

Whether you are now using optical gag- 
ing or just considering it, you should have a 
copy of the booklet, “Optical Gaging with 
Kodak Contour Projectors.” It gives com- 
plete details on Kodak optical gaging equip- 
ment and how it can work for you. Write to 
Special Products Sales Division. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


August, 1956 





if it's worth 
engineers’ time... 


fy Bey 
wt 


va 


he FE é 


- 


Le | 


... it’s worth 


engineered wire 


An ever-increasing number of insula- 
tions for an ever-increasing number 
of electrical and electronic products 
puts growing emphasis on specialized 
wires engineered for the job. Your 
engineered product merits Belden 
wire engineering service. 





WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 





Magnet Wire * Lead and Fixture Wire * Power Supply Cords, Cord Sets and Portable Cord * Aircraft Wires 
Welding Cable * Electrical Household Cords ¢ Electronic Wires * Automotive Wire and Cable 
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ear Shaper buatillG 
ee helps IMPROVE DESIGN 
<< \ 


Té Gear Shaper principle of generating with a recip- 

“ag rocating tool provides a versatile and economical method 
of manufacture which allows the engineer much greater 
latitude in the design of parts for low cost production. 
Special fixtures and controls permit cutting gears, intri- 
cate contours and other shapes in tandem or combina- 
tion where otherwise, special-purpose machines might 
be required. 


Free booklet — “The Art of Generating with a 
Reciprocating Tool” — shows in engineering detail 
how you can use Fellows Gear Shaper versatility 
to simplify and improve design. Write for it now. 


phragm chuck 
pump rotor 


aper. —< 


THE FELLOWS GEAR SHAPER COMPANY 
78 Rive: Street, Springfield, Vermont 
Branch Offices: 319 Fisher Building, Detroit 2 
5835 W. North Ave., Chicago 39 
150 W. Pleasant Ave., Maywood, N. J. 
6214 W. Manchester Ave., Los Angeles 45 


yf 
A 
‘y 5 
. 


Two Gear 
motive gear 
fixture holds pi 


a 


3. 


Rh ° 


: 
» 


a ie , 
<< 
< : 
| pee 
a : - 
Two cams and one gear are cut simultane- Fixture for automatically loading and un- 
ously on a gasoline motor part. Center sup- loading automotive pinions on the No. 4GS 


port fixture holds part in No. 4GS Gear Gear Shaper. 
Shaper. 


THE 
PRECISION 


LINE Gear Production Equipment 











Product Engineering — August, 1956 





New Parts and Materials continued 


WEST VIRGINIA SPECIAL SECTIONS a 


did the job for 





frequency is 30 cps per 100 rpm. No 
slip-rings, brushes, or contacts are 
employed. Wac Engineering Co., 35 
S. St. Clair St., Dayton 2, Ohio 


For more information 
Circle 63, inside back cover 


Nylon Pipe 


This pipe can be supplied in 
straight lengths or continuous coils 
in sizes from # to 14 in. OD, with 
wall thickness from 0.025 to 0.125 
in Manufacturer states that this 

nvlon pipe is capable of conveying 
The channels of Yale Pi / , 
industrial lift trucks 7 iquids at temperatures and pressures 
are rolled to specifi- } , higher than permissable for other pip 


cation by West : ing materials. Danielson Mfg. Co., 


Virginia Steel. Danielson, Conn 


For more information 


Steel in use cost reduced) sian 
30% over previous methods | 


West Virginia Steel & Manufacturing Co. was 
able to produce a hot rolled section to the exact- 
ing Yale specifications. This cut the cost of spe- 
cially rolled channels 30%. 


You may have a manufacturing problem that 
West Virginia engineers can solve by designing 
special sections to your own specifications and 
tolerances. 


Write or Call for FREE ENGINEERING CONSULTANT Service! 


j Toggle Valve 
and MANUFACTURING COMPANY ee eee coer Sree 


snap action control It may be used 


P. O. Box 316 Huntington, West Virginia in air, gas, oil and water service. It is 


a three-way, two-position valve, in 





Continued on page 285) 
pag 
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DOW CORNING 
CORPORATION 


Silicone News 


FOR DESIGN ENGINEERS 


No. 29 





New Silicone Bonded Mica Tape 
More Flexible, Easier to Handle 
Mica Coated Products Co., Salem, Mass.., 
has developed improved Class H 
insulating material comprised of a thin 
coating of ground mica bonded to glass 
cloth with Dow Corning 994 Varnish. 


an 


According to 


combinatio 


slippery 


welding together 


ing when guillotine-cut 


The flexibility of 


nish and 


Dow Corning 994 Var 
its compatibility with 
binder 


other 


mica led to 
its use as the for ground mica 
Mica 
an alkyd resin dipped 
cloth for temperatures up to 170(¢ 

Mylar, for Class B applications. The 
silicone-mica combination gives both tapes 


appreciably 
and 


coating on two 1ew tapes by 
Coated Products Co 
lass 


and 


to fire 


No. 290 


greater resistance 


arcing 


(1) Phenolic wire holder 


2) Silastic 


strip 3) Micarta cover 


WESTINGHOUSE USES SILASTIC 
IN NEW LOW COST CONNECTIONS 


Right with the 


quently more complex designs that give 


along new and fre- 
products greater consumer appeal, there 


is also a continuing need for other new 


Assure Efficiency of Electronic Microscope With Silicone Pump Fluids 
Stymied by the limitations of organic 
diffusion pump oils, many designers now 
improve product performance by speci- 


fying Dow Corning silicone fluids for 


vacuum pumps. Take the RCA electron 
and diffraction 


microscopes cameras, 


for example. 


A vacuum in the 
of 10-‘mm. of mercury 


must be maintained 


r these instruments 
to permit an electron 
to leave the filament 


and travel the entire 
ength of the chamber 
without hitting an air 
molecule 

instru- 


} 


Each 


ment 


tuume an 


is Opened, how 


ever, the chamber 


— bastate 
completely 


must be 


evacuated or “pumped-down” before it can 
be used 


the most 


again. Pumping down used to be 


time-consuming part of operatir 
instruments but 
R¢ \ has 


less than 


these now througl 


improved design reduced pump 


down time to two minutes 


A's 
EMT, large amounts of raw air fy 


During normal operation Model 


enter the diffusion pump while 


Exposed to such conditions, organic 


sion pump oils rapidly carbonize and break 


down Io exceilent 1 


start, RCA 


Corning 702 


assure service rign 


from the furnishes a bottle of 


Dow 


microscope OF 


Fluid with each new 


camera 
check 
two years of continuous use in these 


Dow 


A recent indicates that even after 


instru 


ments, the Corning silicone fluid 


remains in excellent condition 


designs that help reduce assembly costs 
and keep the product in a competitive 
costwise. Just 


taken 


position such a design 
has the 
connectors which join circuit sub-assem- 


the 


idea form in push-on 


blies on Westinghouse Automatic 


Corox range. 


ped 
proper numbe 


| 


trip 
ihent rubber 
res into £ 
on ihe amplifier 
is specified b 
because of it 
and permanent compre 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


MORE 








@p Silicone News 


| Silicone Coating Cuts Cost of Ceramic Electrical Insulators 


DOW CORNING ~ —_ Imaginative use of new materials fre- 
PUBLICATIONS 2 : a, quently enables designers to create a 


“oe competitive sales advantage while cut- 

ON NEW ‘ ting production costs. Here’s a case in 
DEVELOPMENTS he. point from Centralab Division of Globe- 

SS = Union Co., Milwaukee. 

AND TECHNICAL te ~, Centralab reports that a silicone treatment 
Re 6 ees — is rapidly replacing conventional glaze 
coatings on ceramic electrical insulators 

Silicone-based protective coatings are durable Production savings with the silicone treat- 
protective finishes for appliances; long-lasting ment range as high as several dollars per 


maintenance paints for equipment exposed to | thousand units, permitting Centralab to 
adverse conditions. A recently published brochure 
includes typical applications and a list of com- ; : . . ; ; , 
: , aan : ary astic . on its entire line of steatite-ceramic parts 
panies formulating silicone paints. No. 295 | Ordinary plastic molding materials. lll . reajemerdhaner*< -_ 


including insulators, capacitor bodies, ro- 
® Glozed Sit 1 cluding Ss S, Capacitc a1es C 


ance and surface resistivity for all but the 
highest frequency applications. 


quote competitively for ceramic against Centralab now offers the silicone treatment 


tary switches and trimmers. Silicones have 
1956 Reference Guide to Dow Corning Silicone é become such a strong selling point that, as 
Products. A concise, comprehensive, 12-page : a Centralab spokesman puts it, “Our 
reference that is convenient-to-use. It's packed 
with data, properties, and information on how 
you can use silicones in designing new equipment, 
improving performance and reliability of original , recommends the silicone treatment where 
equipment, or reducing production and main- Greater moisture repellency of silicone treated ever possible.” No. 293 


tenance costs. No. 296 ceramic tube socket is demonstrated by dunk test 
using colored water 


+e The new treatment consists simply of a SILASTIC PROTECTS BEARING 


“Effects of High Temperature on the Properties | dip in Dow Corning 200 Fluid followed 
of Organic and Silicone Rubbers,” a recent | by a short baking cycle, contrasted to the | ON MAYTAG CLOTHES DRYER 
article from RUBBER AGE, reviews the marked : , ; 

costly individual air-brushing and high 


immediate effects of heat aging on physical prop- | . | Over a broad temperature span, from 
temperature kiln-firing required for a 


sales department reviews every order or 


quotation request calling for glaze and 





erties of rubbery materials. Includes 20 graphs 130 to 500 F, Silastic, Dow Corning’s 


which enable design engineers to select the most glazed surface. The silicone treatment =a: 
. aor silicone rubber, keeps its shape and 
suitable type of rubber for applications where | gives equivalent or better moisture resist- ‘ sili H , 7 h — : 
retention of proportion ts cries! No. 297 | stays resilient. ere’s how Maytag 
> designers have translated this unique 
DIFFUSION PUMP ‘ thermal stability into practical use in 

“151 Uses for Silicones in Metalworking.” A Tests by other leading producers of high | their automatic clothes dryers. 
reprint from STEEL, condenses and lists known 
applications for silicones in Design, Production, =a 
, . . g 70 > a) 1 relps 
Maintenance end Mlsssilenseus entegeries. Pre | Corning 2 Diffusion Pump Fluid help 
vides a quick reference as to how Dow Corning to attain higher vacua in less time than 
Silicones help solve problems in many segments possible with organic fluids No. 292 
of the metalworking industry No. 298 


vacuum equipment indicate that Dow 
P Backbone of the Maytag dryer is a sintered 


metal journal bearing which supports the 
drum shaft This bearing is protected 
from moisture by a 





Silastic seal on the 
WESTINGHOUSE shaft. The seal, mold- 


Silicone-Glass Laminates for electrical and | set, With the addition of screw-on brack- | ed by Maytag, has 
mechanical applications are described in new 
— : ~s ets, these ingenious push-on connectors also been in use since the 
brochure which illustrates parts used in typical . 
industrial applications. Also provides engineering | Serve to fasten the entire amplifier circuit | dryer was introduced 
information on silicone-glass laminates and lists to the range body, thus providing an addi three years ago 


fabricators of such laminates No. 299 tional saving in assembly time. 


Despite repeated ex- 
Today, designers are finding an_ ever posure to steam and 
increasing number of new uses for Silastic ambient tempera- 





New engineering brochure featuring Silastic 50 
and Silastic 80 is now available. A convenient | where product performance can be im- tures ranging up to 170 F, the Silastic seal 


reference, it includes detailed information on the | proved with a rubbery material that retains has demonstrated its ability to remain 


physical and electrical properties of th t . 
witht abages — its physical and dielectric properties far resilient and watertight for the full service 
proctical, general purpose silicone rubbers 


No. 300 | beyond the limits of organic rubber. No. 291 life of the unit No. 294 





Dow Corning Corporation, Dept. 8607, Midland, Michigan | SILICONE NEWS is published for product design and development engineers by 
Please send me 290 «6.281 «282s «283-284 
295 296 297 298 299 300 am '@ silicones 


NAME —— -_—— —————— > a - 7c DOW CORNING . 
OW CORNING CORPORATION 
TITLE on —— DOW COR SILICONES 


COMPANY MIDLAND MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEWYORK WASHINGTON, D.C. (sn.ver seems, mop 


city _____. ZONE___. STATE___. Ganawa: SOW CORNING SULICONES LTO., 1 Gneay serves: mio. WES LTO, LONDON — PRANES: ST. COBAIN, PARIS 





Standard Quality 
sets 


Quality Standards 


The day-in, day-out 
excellence, the qual- 
ity which is standard 
in every Curtis 
Universal Joint, has 
made the Curtis Joint the quality stand- 
ard of the industry 

Each Curtis Universal Joint compo- 
nent is made from specially selected 
steel, individually heat-treated for a 
specific purpose. This accounts for the 
long life and dependable performance 
of Curtis Universal Joints 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock 

@ Fewer parts, simpler construction 

@ Complete equipment for government tests 
Our catalog torque and load ratings are sub- 
stantiated by constant tests. You can depend 
on them 


Not sold through distributors. Write direct 
for free engineering data and price list. 


TRADE 
€ CURTIS 
MARK 


UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVENUE, SPRINGFIELD, MASS. 
As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 


Seis ae ot ¥s5 ' 
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New Parts and Materials continued 


which toggle remains i 
tion Operating pr! l 
0 to 100 psi. Orifice sizes 

dia are available 

made from stainless 

ind synthetic 

ltgx1l3x¢@1i 

Barworth, In ndustrial Pl, Su 
mit, N. J 


For more information 
Circle 65, inside back cover 


Heavy Duty Vacuum Switch 


Operation f thi 
calibrated, and it 


contact at fixed 


; factory 


able for normalls 
closed use at zet 
up to 22 in. For 
24 v dc, but can | 
voltage a Supplied 
terminal grounded 
models 

Line connection made 
back, + x 2 in., top of te minal to 
end of pipe thread. Rochester Mf 
Co., Rochester | N. ¥ 


For more information 


Circle 66, inside back cover 


Explosiy e Valve 


rhis normally closed valve is a dead 
tight, shut-off valve for long or short 
storage of gas liquid under high 
pressure. It operates instantaneously 
by firing a small completely contained 
explosive squib. The standard mod 
el’s flow passages are closed off by a 
solid, integral diaphragm inside the 
Che unit is available with 
five different sets of inlet and outlet 


port arrangements 


V aly e body 


Upon firing, an unobstructed flow 


(Continued on page 288) 





alse 
product designs 
for welded steel 


ave twice 
the rigidity... 
three times the 
strength 


et require 
less material 
...cost less 
com r-]e)aler-}e= 


WHY 


aren't all your 
products designed 
for welding? 


THE WELDED WAY 
20% more rigid 
...costs 44% less 


j 


Let Lil 


Write 
THE LINCOLN ELECTRIC COMPANY 
Dept. 1315 « Cleveland 17, Ohio 


Creating Lower Cost for Industry. . 
With Welded Steel 








P > 


—~ 


= 


WA 


| 
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Parker-Engineered 
Die Casting 


P 


ae 


HOLES AND ALL...In One Casting Operation 


PARKER Just imagine the savings effected by producing this 
SALES ENGINEERS intricate part complete... in one casting operation. Here, 


certainly, is dramatic proof of the skill, experience and 

CHICAGO 49, Ill. ese =a ee on 

Ollie J. Berger Company © 2059 East 72 Street creative imagination of Parker die designers. And when 
CINCHONATI. Obie you add to these Parker-engineered cost savings other ad- 

Williom 11. Broxterman © 2174 Buck Street vantages such as high density, smooth as-cast finish and 
DETROIT 35, Mich. good tensiles, you can see why more and more design 

Hodgson-Geisler Co. @ 18917 James Couzens . ‘ : % . s 4 
engineers are turning to Parker Die Castings for their 
GIRARD, Penne. 

Doniel F Marsh @ 35 Chestnut Street component parts. 
KIRKWOOD 22, Me. Parker has been a leader in die casting for 50 years— 

Edward F Higgins, Jr. @ 102 West Adoms Street : s se aia 
an old hand with new ideas. This skill and experience 
WILTON, Conn. 

Girord L. Palmer @ Belden Hill Roed saves you money on your component parts. Just call the 


SYRACUSE, N. Y nearest Parker sales engineer or write the factory direct. 
J. C. Palmer @ 712 State Tower Bidg. 


BELLEFONTE, Penna. 
Warren G. Olson © 420 East Linn Street Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 


high pressure 
ALUMINUM and ZINC 
Pp A R 4 E 4 die castings 


POWDERED METAL PARTS 
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LEADERS 


GIANT DOLOMITE SLINGER at Granite 
City Steel Co. helps prevent siag from 
burning through furnace bottoms and walls. 


IN INDUSTRIAL SAFETY. . 


It could be a dangerous source of plant 
fires! GCS prevents fires by powering the 
machine with fire-resistant Pydraul hydrav- 


GRANITE CITY STEEL 


lic fluid 
sive safety program at the “Steel Center of 
Mid-America,” Granite City Steel Company 


a good exomple of the progres 


Pydraul Protects Hydraulic 
Operation at Granite City Steel 


At Granite City Steel, Pydraul is the ideal 
hydraulic fluid for use in the hydraulically 
operated dolomite slinger shown above. 
Although this slinger is used at the mouth of 


open hearth furnaces, there is little danger of 


hydraulic fire because Pydraul is fire-resistant. 
Pydraul’s claim to safety and dependability has 
been proved not only at Granite City but by 
275 million hours of fire-safe operation in plants 
everywhere. 

Pydraul gives you more than safety. You can be 
sure of long equipment life with low maintenance 
... because Pydraul lubricates like a premium 
petroleum oil. You'll save money on fluid 
make-up, too! Pydraul is reclaimable—you can 
return spillage to the system, use it again and 
again. 

If your hydraulic equipment is near hot metal, 
electrical contacts, open flame or other heat 
sources, you may be taking a needless fire risk. 
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Your Monsanto representative will be happy to 
show you how easy and economical it 
convert to a fire-safe Pydraul system. 


is to 


Write for Pydraul F-9 booklet. Organic Chem- 
icals Division, MONSANTO CHEMICAL COM- 
PANY, Dept. PY St. Louis 1, Missouri. 


Pydraul: Reg. U.S. Pat. Off 


Pydrav! F-9—first and only hydraulic fivid listed by Under- 
writers’ Laboratories, “In respect to fire hazard, Pydraul 
F-9 is rated by Underwriters’ Laboratories, Inc 
a class much less flammable than paraffin 
according to a schedule in 
90-100; Alcohol 
Paraffin Oil, 10-20.” 


2 to 3 in 
Petroleum) oil 
Ether is rated 100 
60-70; Kerosene 30-40; 


which 


Gasoline ethyl 


Gio Uw 
OA lon? 


T 


Where Creative Chemistry 
Works Wonders For You 





A& 


BRING YOUR SHIM PROBLEMS 
TO EXPERIENCED SPECIALISTS 


Only LAMINATED SHIM COMPANY Offers 
These Efficient, Economical Solutions: 








“looks like SIMPLY PEELS FOR ADJUSTMENT 

solid metal! Made up of from 3 to 63 layers of 

~ THE ‘ .002 or .003 inch brass or steel, me- 
a> LAMINUM tallically bonded together over their 


P} 


« = y) , 7 SHim entire surfaces. No dirt between lay- 
= ers. Peels with penknife. 





pwn FOR QUICK, ASSEMBLY LINE USE 
the edges The laminations of the LAMISOL® 
THE " Shim (in brass) are temporarily 
LAMISOL joined by spot-soldering on the 
SHIM edges. Gauges and number of lamin- 
ations within one shim are unlimited. 





« 
¥ 


> 


READY FOR EASY USE, 
SJ seat WITHOUT WASTE 
) hand cutting | Thin gauge 6” x 100” rolls feed 
[__ simple shims PACKAGED through package slots. Heavier 
SHIM gauges in flat envelopes. Available 
STOCK from your Industrial Distributor. 


“a hm 
v <5 


LAMINUM® and LAMISOL® Shims are also 
made of ALUMINUM: layers are .003” 


FLASH! LAMINUM® now available in STAIN- 
LESS STEEL with layers of .002” or .003 








O LAMINATED o 
SHIM HEADQUARTERS SINCE 1913 


Check Our Stampings Division 
For Your Stamped Parts Requirements 


O COMPANY, INC. O 








tet ke ee? ee 
' 
' 











MAIL TODAY! 
LAMINATED SHIM COMPANY, INC. 
1408 UNION STREET, GLENBROOK, CCNN. 


Please send me more information on: 
C) sHims ) STAMPINGS C) BOTH 
C) We'd like to discuss our problem with one of your Sales Engineers. 


NAME 





Oe 
STREET. 


a ————E ———————<«_ «= 





New Parts and Materials continued 


passage is opened in 0.002 sec from in 
let to outlet ports with an equivalent 
orifice of ss in. dia. This is done by 
the ram moving forward and shearing 
ind trapping the diaphragm, as a 
single piece of metal. Only 4 amp 
electrical current is required to fire the 
explosive squib. This new standard 
model has a maximum operating pres 
sure of 5,000 psi and proof pressure 
of 10,000 psi. Conax Corp., 7811 
Sheridan Drive, Buffalo 21, N. Y 


For more information 
Circle 67, inside back cover 


Tension Compression 
e . we. 
Liquid Spring 
his liquid spring has a single pis 
ton with push-pull spring action. Up 
to 1040 cycles per minute have been 
ichieved. The housing for the spring 
is 1& x 84 in. long 
his spring has 1] K lb preload 
ind 11,000 endload. Taylor Devices, 
Inc., 18S Main St N Tonawanda, 
N.Y 
For more information 
cle 68, inside back cover 








Boots for Toggle Switch 


Constructed with an integral hex 
nut, these boots n be tightened 
with ordinary plic They are made 
f silicone rubber The boots will 


withstand temperature vanations from 


(Continued on page 292) 
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How designers use Porcelain Enamel 


Teduee costs 


t 








Porcelain Enameled pump cylinder wears 
longer and costs less than special alloys. 


Porcelain Enamel has proved to be an effective aid 
to designers in reducing costs. In a variety of ways, its 
unique properties are employed to effect savings in 
manufacturing and materials expense. 


REPLACES COSTLY MATERIALS. Porcelain Enamel pro- 
vides a non-porous, inorganic, glass-hard surface that 
makes it ideal for service where corrosion, abrasion 
and/or high temperatures prevail. Consequently, Por- 
celain Enamel can frequently replace costly high alloy 
or other metals. 


REDUCES WEIGHT. The intimate fusing of the inorganic 
coating to the base metal materially increases the 
strength and rigidity of the product, thereby permitting 
weight-reduction in many of its applications. Its ther- 


¢ p 


PORCELAIN ERAWEL 


PORCELAIN ENAME 
NSTITUTE 
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Pump plunger employed in oil field operations. 
Porcelain Enamel is more durable, reduces field 


service. 


mal-shock resistance makes thinner sections possible. 


REDUCES FIELD SERVICE. A very practical advantage pro- 
vided by Porcelain Enamel is reduction in field service 
Where conditions of rust, corrosion, abrasion, high 
temperatures or thermal shock prevail, Porcelain En- 
amel resists attacks that would otherwise call for re- 
pairs and field service to the equipment. This not only 
saves money for the manufacturer, but also can be 


used as a powerful sales advantage 


Are you interested in knowing more about these bene- 
fits provided by Porcelain Enamel? We'll be glad to 
help you get the specific information you want. Let us 
know your problem, and we'll put you in touch with 
Porcelain Enamel Manufacturers, qualified to advise 
you. 





PORCELAIN ENAMEL INSTITUTE, INC. 
1145 Nineteenth Street, N. W., Washington 6, D. C. 


Please send me design information about PORCELAIN ENAMEL for 


possible application to 


Name 
Company 
Address 
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NEW CRAMER INTERVAL TIMER features 4 of 1% of full-scale repeat accuracy, + 


offers wide time-range selection. 


New automatic reset interval timer 


Eleven full-scale time ranges—15 seconds to 
24 hours—give new Cramer Type 241 versa- 
tility and precision. 


Increased accuracy and operating convenience, 
a wide selection of time ranges, and lower costs to 
users are key features of the new Cramer Type 241 
automatic reset interval timer. 

The new Type 241 timer provides push-button 
starting and automatic shut-off after a predeter- 
mined time interval for a wide variety of electri- 
cally-operated equipment such as washing 
machines, mixers, ovens, tumbling and plating 
equipment, and laboratory and test equipment. 
Here’s what it offers: 

Wide selection of time ranges — 11 full-scale 
time ranges available ranging from 15 seconds to 
24 hours. 

Heavy-duty contacts — rated at 15 amperes, non- 
inductive load, provide capacity to handle high 
inrush currents. 

High overall accuracy — within+ “of 1% of full 
scale, exclusive of human setting errors. 

High repeat accuracy—within + of 1% of full 
scale. 


Easy-to-read 3-inch dial —a fully enclosed high- 
visibility, black-on-white dial features 300° scale, 
black setting pointer and red progress pointer for 
easy reading and accurate setting. 

Easy interval setting—large setting knob, con- 
centric with red start button, allows rapid setting 
to precise time intervals. And, important at longer 
time ranges, setting may be changed while unit is 
running. 

You'll find complete data on the new Type 241 
timer in Bulletin PB-211. Write for your copy to- 
day. The Cramer Controls Corporation, Box 7, 
Centerbrook, Conn. 6.4 





/ OUR NEW NAME 





The R. W. Cramer Company has become The Cramer 
Controls Corporation. The reason? Simply that we out- 
grew the old name. We're still specialists in precision 
time control. And, you'll find us today ready and will- 
ing to serve you with better products and faster deliv- 
eries than ever before. 

The Cramer Controls Corporation, Centerbrook, Conn. 





CRAMER CONTROLS 


CORPORATION 
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What's special about 


Several things make this nut unusual. 

For instance, you can “stop” it at any position 
on the threaded length of the bolt . . . or 
wrench it tight against the work where it 
pretects bolt threads against corrosion and 
prevents liquid leakage. No matter where you 
leave it on the bolt, it will remain tight in 
that exact position, even though you subject it 
to heavy vibration and shock loads. But 

use a wrench on it and it comes off as easily 
as it went on. The red locking collar is 
nondestructive—does not gall bolt threads 

or remove plating. You can remove it and 
re-use it again and again. 


What gives it its grip? 
1 The locking collar is 
unthreaded and elastic. 

It has an inside diameter 


smaller than the major 
diameter of standard bolts. 


~ 
’ 
’ 
' 
' 





| 
| 
\N 


2 The bolt impresses a 
‘mating thread into the 
collar and the resulting 
compressive forces exert 
a constant friction grip 
on the bolt.... 


\\a 
ui | 
os 


3 and exert a downward 
thrust bringing the 

lower flanks of the 

bolt thread into firm 
metal to metal contact 
with the matching nut 
threads, eliminating 
normal axial play. 


mt 
vii 


| 


i 
‘ 
* 


4 Nut is removable and 
reusable . . . the Red 

Elastic Collar retains 

its grip after repeated usage. 


> 


Gi 
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Will it hold under ALL conditions? 


The locking principle of the Elastic Stop® nut has been tested 
and proved by over 25 years of actual field service. Elastic Stop 
nuts are used on locomotives . . . and pile drivers. They fasten 
hedge shears and harvesters, drilling rigs and washing machines, 
trucks and roller skates. And no Elastic Stop nut customer has 
ever stopped using them because of unsatisfactory performance. 


What about sizes and materials? 


Elastic Stop nuts are available from a watchmaker’s 0-80 all the 
way to 4”—in materials that include stainless steel, brass, alumi- 
num and other alloys. Protect your product with “fastener in- 
surance.” Try Elastic Stop nuts on trouble spots, whether to 
protect expensive heavy equipment from costly downtime or to 
guarantee the accuracy of delicate electrical equipment by main- 
taining precision adjustments. We'll supply. free test samples, 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


Dept. N&82-84 2330 Vauxhall Road, Union, N. J, 


Please send the following free fastening informetion: 


) Here is a drawing of our product. 
What self-locking fastener would 
you suggest? 


ELASTIC STOP nut bulletin 


Tithe 





This New 


PIONEER 
Coolant Pump 
gives you 


Important 
Advantages 


Totally enclosed motor, with extra-heavy 
shaft and heavy-duty ball bearings. 


Handles abrasives or chips without injury 
to the pump. 


Vg" 


Will pump down to ' 6"; self-priming to 1” 


liquid level. 


Permits clean-out of machine sump with 
minimum time and labor. 


Interchangeable with any make pump 
with standard mounting dimensions. 


Sealless design with no metal-to-metal 
moving parts. 


7. Can be furnished with any 
desired electrical character- 
istics. 


8. Three optional outlets: left 
external, right external, center 
outlet through mounting flange. 
The latter permits compact, 
clean-cut design of machine 
with no exposed piping. 


Pioneer offers more than 400 models of impeller-type 
and positive displacement pumps to meet every 
coolant pump requirement; or we will develop designs 
for specific applications. Our application engineers will 
welcome the opportunity to discuss your pump require- 
ments with you. 





Send for our illustrated booklet covering the basic Pioneer 
designs in both impeller-type and positive displacement pumps. 


PIONEER PUMP DIVISION 
DETROIT HARVESTER COMPANY 
Sales Office: 5450 West Jefferson Ave., Detroit 9, Michigan 
Plant: Paris, Kentucky 


New Parts and Materials continued 


125 F to 500 F and 
iffected by saltwater, a 
Automatic & Precision Mfg 
Hawthorne Ave., Yonkers, N. ¥ 


For more information 


Circle 69, inside back cover 


Miniature Terminal 
Lugs and Rivets 


These terminal lus 
designed for pa Kage 
electronic, and print 
tions They arc 
\ in. dia rivet 
been designed t 
printed circuit o 
Circon Compon 
Municipal Airport 


» information 


>» back cover 


Rotary Latch 


For usc n h 


parts, such as el 

covers, inspechi 

machinery do 

of steel, cadmit 

f four part 

inchor block 

is assembled 

Three standard I urrenth 
ivailable. Scovil ) Mil 
St., Waterbur 


nformation 


ide back cover 


Oil Cooled Asbestos 
Friction Material 


Che friction mat 
powel transmis 
tains no metalli 
is lighter and le 
tallic friction disks 
ports in the oil 
particles is avoided 
specific applicatin 
by varving the w 
ing ingredients, 
treatment 

The new material f 
bonded to metal plates with th 
setting resins and ass 
cooled units alternatel 
pressure plates he 
material ranges ft 
0.030 in. to a maximum of 0.090 in., 


»7 


(Continued on page 
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LUBRICATION A PROBLEM ? 
why not try PUREBON... 


CARBON-GRAPHITE ESPECIALLY DESI D FOR MECH ICAL APP 


VALVE SEAT ) 
BEARING 


PROPERTIES OF PUREBON 


1. Molded to size-—for many appli- 
cations. 

2. Readily machineable to any intri- 
cate shape. 

3. Chemically inert— non-toxic, re- 
sists attack by most chemicals. 

4. Dimensionally stable — does not 
warp or distort at high tempera- 
tures. 


5. Light weight — lew cost where 
molded to size. 


© es oe Se es 


MOLDED METER PISTON 


Purebon is the ideal solution to many knotty 
problems facing designers today involving sliding 
or rotating parts where lubrication is difficult 
or impossible. Many grades of Purebon can be 
run dry at temperatures as high as 1000°F. 
Water, acids, gasoline and jet fuels make ideal 
lubricants for many grades of 
Purebon. (Whatever your 
problem, there is a grade 
of Purebon for its solu- 
tion.) 


For complete information 
about Purebon, write for 
new Bulletin No. 55. 


PURE CARBON CO., INC. 


448 HALL AVENUE ST. MARYS, PA 





4 ao 
Pe A | 
‘a B =, 
® Lo | The 
eA Free Machinability of 
= EATON 


= PERMANENT MOLD 
48, 77 GRAY IRON CASTINGS 


Ht) permits Machining at Higher Feeds 
and Speeds, gives Longer Tool Life 
with resulting Production Savings 


Eaton Permanent Mold Gray Iron Castings are free from inclusions and 
hard spots, permitting higher machining feeds and speeds, and 
substantially increasing tool life. 


Characteristics of these castings include a dense non-porous structure, 


excellent tensile strength, and freedom from leakage under pressure. 
Eaton castings are ideal for such important automotive and appliance 
components as compressor bodies, hydraulic cylinders, gear blanks, 
bearing retainers, pump bodies, pulleys,*and countless others. 


We will be glad to discuss the advantages of 
Eaton Permanent Mold Gray Iron Castings with 
your engineers. 


FOUNDRY DIVISION 


VASSAR, MICHIGAN 
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...@ combination that’s hard to beat! 


Laminated plastics ...for a combination of properties that can’t be beat 


SYNTHANE is a favorite material among engineers, de- 
signers, and product-corscious executives because it pos- 
sesses a combination of many properties. It is light in 
weight, strong; has high dimensional stability, excellent 
electrical properties and chemical resistance. It's also easy 
to fabricate. 


Synthane makes excellent ball bearing retainers. EASILY MACHINED 
High dimensional stability, wear resistance and non- 

galling properties keep bearings humming smoothly = 

at 100,000 rpm and up! Synthane's light weight tf =e 
minimizes the effect of any eccentricities, provides = 

lower starting torques, less bearing weight. The ; 
Synthane plant has facilities for producing practi- 

cally every type of laminated plastic retainer known, 


Property combinations! Synthane has TENSILE STRENGTH CHEMICAL RESISTANCE 
c them . . . in over 30 individual grades... 
rs a sheets, rods, tubes, moldings and com- 


\ a pletely fabricated parts. Send for free 
puastve® illustrated catalog today. ANE 
iS 


SYNTHANE CORPORATION, 4 RIVER ROAD, OAKS, PA. 


Y5 
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AIR POWER CAN BE COSTLY! 


Eliminate breakdown and reduce 


maintenance by choosing Rivett Valves! 


LONG LIFE ASSURED BY 
SIMPLE, COMPACT DESIGN 


Lever change 
able to four 
Grense » 90° positions 
valve 
stem 
guide 


Corrosion 
resistant 
internal ww 
ports 


Bronze 
valve 
liner 


Air passage of 
ample copacity 


Flexibility for designing any circuit 


A 


F 


ait 


PILOT PRESSURE PILOT OPERATED SOLENOID PILOT 


aaa 


FLOW CONTROL SPEED CONTROL SEQUENCE 





- at new low prices! 


Be confident of the continuous, uniform control of 
air by using any of the complete line of Rivett Air 
Valves. Design assures easy operation, long life — 
precludes need of adjustment—prevents leakage. 
Readily disassembled for servicing or modification. 


Recommended for pressures up to 150 P.S.I., these 


49 "ase 


valves are available in 5 sizes: 4", 4%", 42", 34" and 1”. 


Get this important booklet / 





Working drawings, specifications, cut-away views 
—all data requisite to good circuit layout in these 
12 fact-filled pages. Write for free copy today! 


RIVETT LATHE & GRINDER, Inc. 
Dept. PE8 Brighton 35, Boston, Massachusetts 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


furnishes a complete power package 





AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
Member— National Fluid Power Association 
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New Parts and Materials continued 


waneeeemen Exclusive VST Weenie 


full ring diameters are available up to 


12 in. OD. Plates of unlimited diam 2h] pee ee ci ’ ) : 
eters for this tvpe of service can be u nal ive rsal Ss Boardmasti r 


obtained by using segmented pieces 


4 


The material is available in rings, 
\< 


bands and cores Thermoid Co., > 


- A 
A 
I'renton, N. J As 


For more information 
Circle 72, inside back cover 


. 


Drafting Machine with 
MORE Built-In Advantages 


— ; 1. HINGE ANCHOR — Rai hi i 
Disc-T ype Magnetic Brake a aises machine without strain or loss 
d z of tension to position large sheets of paper or brush off 
This disc-type _ brak I erasures. 


mounted separate from an ( 
wee of its foot mounts s LEVELING NUT — For ease in flattening scales to the 
we ; 1 I ty . drawing surface. Adjusted from normal drafting position 
moc S C aval ic WIT l OWI! . 
: ‘ in front of the board. 


self conta 


ipplications wl ipling is used CENTER ARM TENSION NUTS — For easy replacement 
between machin id Drake; tne or adjustment of bands IN THE FIELD. No return to factory 
ond without , © Pp ‘ae Se — no down-time. 


tension of th 
NYLON FEET—Highly wear-resistant! Keep scales lying flat! 


into the brake 


Ratings Val { | 15 
and 25 #1 1 a Ray 5. KEY WRENCH CLAMP — Easy to turn. Large, full-grip 
ing 2£) ) { i ' ° — . 
10. 15. 25 1 2¢ 1h inten oe design. The most rigid and secure clamping action, with 
duty uland tl Alhambra, 
Calit Ask your dealer about these and MANY more 
For more information Boardmaster advantages — or write direct ! 


The first word in SCALES... 
the last word in PRECISION! 


maximum pressure. 


Rolled Nylon Washer : ‘Lice Engine-divided duraluminum. 10 design 
/ improvements! FREE DURALINE SCALE 
SELECTOR. Ask your dealer or write direct. 


These washers are slipped over the 


bolt, screw, rivet or nail and when ‘ 

pressure 1s ipplied to tighten the fast slice U N i Vv E R Ss re L 

ener. the washer “cold-flows” around PINCE ee. 2 Smet bee. FP Led bt. f -metes t cel 7 Bates. | 
1901 7960 LORAIN AVENUE . CLEVELAND 2, OHIO 


(Continued on page 300) 
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De Laval IMO rotary pumps can be 
furnished for almost any fluid han- 
dling problem in capacities to 750 
gpm and pressures to 2,000 psig. 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 
low inlet losses for any given pump speed, are important 


This is a cross-section of the De Laval IMO Series 
A322A, a positive displacement rotary screw type pump. 


benefits that should be considered in making pump selec- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts. 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 801, Nottingham Way, 
Trenton 2, New Jersey. _ox-208 
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Handles coated with 


vinyl-foam for 


Smooth orip... 





small increase in cost. Plastisols 

based on Bake ire Brand Vinyl 

Resins formulated by The Stan- 

ley Chemical Company, East 

... and this new comfort makes them easier to — Conn., for John Ahibin 

' ns, Inc., Bridgeport, Conn 
sell! Colors are used to add new eye-appeal for 
further sales-appeal. An additional advantage 
to the manufacturer is that the application of 
foamed plastisols based on Bakexrre Brand 
Vinyl Resins is fast and economical . . . can keep 
competitively priced products in line with the 


competition; hand polishing and plating of ‘{B 
rough castings can often be eliminated. COO 


Perhaps your product needs a new “handle.” 


Foamed plastisols based on Bake.rte Vinyl 

Resins may give you a new, lower cost solution BAKELITE 
to your problem. Color selection is wide allow- BRAND 

ing for easy visual identification . . . and colors . . 

on true. Plastisols resist moisture, acids and Viny! Resins 
the smooth surface makes the handles virtually 

dirt proof. Why not investigate foamed plasti- 

sols based on Baxeitre Brand Resins today? 

Write Dept. SS-145. 


+ 
Coating of foamed vinyl plasti- 
sols makes these scissors more 
comfortable to use, with a very 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [fg 30 East 42nd Street, New York 17, N. Y. 
The term Bake rte and the Trefoil Symbol are registered trade-marks of UCC 
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FILL OUT COUPON 


FOR 


co 
ALUMINUM 
1 OF AMERICA 
1 2247-0 Alcoa 


| 


FACTS, SAMPLES 


1 
| 


Bidg.. pittsburgh 19, Po 
specification date 


Gentlemen: : 
aluminum fasteners- 


se send com 
a samples of your 


plete 


An Alcoa 
Aluminum 


ee 


Fastener 
should be 


used here} 


It’s an aluminum awning assembly, 
worth the lasting strength of Alcoa® 
Aluminum Fasteners. You avoid 
galvanic and atmospheric corrosion. 
You get perfect color match; you 
get the very highest quality product 
Your local Alcoa distributor has a 
( omplete stock. 

P.S. In this awning assembly, we 
suggest an aluminum sheet metal 
screw. One from Alcoa’s complete 


line of aluminum fasteners. 


fagy. THE ALCOA HOUR 
ay TELE wS Femest ve DRAMA 
- ALTERNATE NDAY EVENIN 


YOUR GUIDE TO W...0- 
ALU 


THE BEST IN 1 


ALUMINUM VALUE 


300 


| 
1 
| 
| 
| 
| 
| 
\ 


New Parts and Materials continued 
and under the fastener head. All space 
between threads and hole are said to 
be filled. Nyltite Corp. of 
Union, N. J. 


America, 


For more information 
Circle 74, inside back cover 


Model 7900 


Fhp Induction Motor 


100 to 1/15 
hp. Laminations are designed with 24 


This motor is rated 1] 


slots instead of 16 to reduce cogging 
and increase¢ Design 
reduces external field. Six and eight 
pole motors are available. Howard In 


Dept. I.M., Racine 


power output. 


dustries, Inc., 


W 1S 


For more information 
Circle 75, inside back cover 


Subminiature Tantalum 
Capacitors 

These metal-encased 
0.145 x # in. long, are available in five 
different ratings: 80 mfd at 
mfd at 6 v; 25 mfd at 
at 30 v; and 8 mfd at 50 v. P 


lory & Co., Inc 


capacitors, 


3 v: 50 
15 mfd 
R. Mal 


Indianapolis 6, Ind 


1S v; 


For more information— 
Circle 76, inside back cover 


Thermostat Controls 
Two or More Circuits 


An electric thermostat that controls 
two or more circuits with a single dial 
makes it possible to disconnect two 
or more lines when the dial is turned 


off. This extra duty is accomplished 


(Continued on page 304) 


HVYSeL. 


Plastic Tooling 
Materials ... 
- Cut Costs 


- Save “Jime 
in these applications 





* DIE FORMED PART + 


ove 
ro **o, 

o 6 
. y 
ou 

atm © MOUOMTON LAROSETORIES ime 
4, @ , 
+ © 
* Pi 


€ . 
* A 
mcm 


¢ Write for details « 


HOUGHTON 
LABORATORIES 
INC. 
150 HOUGHTON AVE 
OLEAN, NEW YORK 
HYSOL (CANADA) LTD 


184 Laird Drive 
Leaside, Torontc ntar 
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TRIPLE 


GREASE 





FROM O°F. to 200°F. 
SWIVEL AND WHEEL 
BEARINGS OPERATE FREELY— 
KEEP TRUCKS ROLLING— 
CUT MAINTENANCE COSTS 





If you have a high tem 


perature problem invol\ 





ing mobile equipment, you 


LEAK-PROOF ; ‘2 should look atthe superio 
NEOPRENE / ’ features of the Series 900 
RETAINER MOLDED ; GS Caster. Formed to fit 
AND VULCANIZED the main swivel bearing 
ON UPPER BEARING 
SWIVEL RACEWAY. 
PATENT PENDING. 





and permanently vulcar 
ized to it, the Neopren 


retainer seals inthe grease 
/ / 


p keeps out aust, dirt, 
Da chemicals, water, etc. Pre 
’ . d vents oil dripping on floor 


THRUST BEARING ; A permanent film of 
GREASE RETAINER 7 grease. between thi 
TIGHTLY FITTED AROUND : - Ne Oo] 

FORMED, HARDENED “i 

RACEWAY. CAN BE a 

EASILY REMOVED FOR — accelerates swi 


CLEANING OR INSPECTION. eling— minimizes “dows 


time and plant interruy 


rene retainer and 


top-plate, greatly reduces 


tions. More loads can he 


G : b « moved I y one man 


NEOPRENE RING ( smb 

PERMANENTLY ATTACHED | _____.__ series 900 GS Caster I as Double Ball Bearing Swivel 
TO METAL WASHER AND = constructioe with two tul rows of hardened ground 
PRESS FITTED INTO HUB. . oy and polished large diameter balls in grease sealed, casé 


hardened raceways. Large diameter King pin. Heavy 


gauge, full drawn steel horn will not benc t rmé 
Washers with Neoprene ore £ 5 ; ” . du vd aa 


mum rated loads. Wide choice of wheels for loads uy 





press-fitted into hub. The Neo- 
prene cross section reveols 
crea provided to lock grease : 
against leokage and to as- AS, GS Casters write for Bulletin 157-3G, no o 
sure free running wheel 


FAULTLESS CASTER CORPORATION, evansvnmte 7, momna 
Offices in Atlonta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dalles, Detroit, Grand Ropids, High Point, indianapolis, 
Los Angeles, New Orleans, New York, Philodelphia, Portlond, Settle, St. Lovis. Conade; Stratford, Ontorio. 


' 
to 650 Ibs per caster. For further is formation on VO 


! ivatiotr 
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SEAL/V\ASTER 


has an important bearing 
on the performance of 
machinery you build! 


SEALMASTER BEARINGS a pivision oF STEPHENS-ADAMSON MFG. CO. 


Whether you manufacture farm machinery, air 
conditioners, textile machinery, conveyors, ma- 
chine tool equipment, or road machinery, the 
exclusive combination of features found in 
SEALMASTER Bearing Units are important to 
you! One of the most significant trends in in- 
dustry today is the increased concern for 
quality. Production schedules can't be kept up 
when machinery is down for maintenance. No 
component you build into your product will 
mean more to its efficient performance than the 
bearing units carrying the load. You'll want full 
information on SEALMASTER'S exclusive 
combination of features and what they mean 
to the performance of your products. 


Bulletin 454 should 
be in your files. 


x 


; Z 
Write for it today! 


. 
a 


on 


9 RIDGEWAY AVENUE, AURORA, ILLINOIS 
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a 


a 
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The gears in an automatic nut former have to be tough and —_ why this gear for a Waterbury Farrel Automatic Nut Former 
strong to withstand heavy, varying loads. Yet, the castings is made from ASTM-50 gray iron with a nominal composi- 
from which they're made should be easy to machine. That's _ tion of 1% nickel and .50% molybdenum. 


Moly gives cast iron gears higher strength 
with toughness and good machinability 


“To insure a tough, easily machined gray iron for the 
gears in our Automatic Nut Formers,” says Henry C. 
Griggs, Metallurgist for Waterbury Farrel Foundry & 
Machine Co., “we specify .50°% molybdenum in our 
ASTM-50 material. The properties of this material con- 
tribute importantly to the reputation of Waterbury equip- 
ment for accuracy and high speed productioa under 
severe operating conditions.” 


Molybdenum helps to give reliable and 
reproducible castings — very important 
factors in consistent performance of gears. 

Investigate moly irons. They may be 
the key to better performance in many 
of your gear applications. 

For the first two in a series of bulle- 
tins, “Why Moly Iron,” or for technical 
assistance, write Climax Molybdenum 
Co., Department 61, New York 36, N. Y. 


CLIMAX MOLYBDENUM 








SUB MINIATURES New Parts and Materials continued 


Now you - get sub-miniature “key-locking” inserts br EE i ei Mile ae 
in 0, 1, 2, 3, and 4 thread sizes. Sub-miniatures, made 7 it Ee oe 

only by Kelox, offer design engineers the opportunity ate il shaft. 

for making small assemblies even smaller and lighter. St indard temperature range 1s trom 
Identical to regular Kelox inserts, these new “key- | | 40 to 550 F. The control is rated 30 
locking” sub-miniatures will not rotate or loosen with ump, 120-240 v ac, non-inductive load. 
vibration . . . provide maximum holding power . . . save Motor rating is 14 amp, 120-240 v 
weight and space. ac, running current. Wilcolator Co.., 


Elizabeth, N. J 





For more information 


SAVE WEIGHT. ee Circle 77, inside back cover 
SAVE SPACE / 


wih KELOX 


The Kelox system of threaded and tapped inserts offers the 
ultimate in weight- and space-saving design. Maximum 
holding power between parent and bolted piece is ob- 
tained because patented “key-locking”’ produces no stress 
concentrations and permits complete use of external 
threads. Independent laboratory tests have verified that 
““key-locking” successfully withstands application of 
maximum torque. 

Low cost, easy-to-install Kelox inserts are available 
for internal thread sizes from 0 to 3 inches. Made of \ governor-controlled, continuous 
many materials (alloy steel, corrosion-resistant steel, duty, d-c drive motor designed for 
brass, aluminum alloy, monel, etc.), Kelox inserts are high shock and vibration applications 
also available with thin has a cast aluminum housing. A geat 
or thick walls for use 
with various materials 
—aluminum, magnesi- 
um, “pot’’ metal, plas- 
tic, titanium, steel, etc. 





Constant Speed D-c Motor 


train reduces shaft speed from 7344 

to 1836 rpm. Output speed is cor 

tant within 0.3 per cent, with 

loads varving from \e t 

voltage varving from 

imbient temperatur g fr 
65 to 140 F. Complete unit weighs 


is | 24 lb, and diameter is 2% in. John 
EXTRA LARGE = Meee, | Oster Mfg., Racine, Wi 


For big assemblies, Kelox extra large in- For more iefewmsation 
serts (up to any specified diameter) give ee 
unmatched performance— performance 

that verifies the soundness of Kelox ex- 

clusive “*key-locking”’ principle. Only Kelox 

offers you a positive, non-rotating insert 

that does not break down protective coat- 

ings like ceramic . . . requires no special 

threads... gives maximum reduction of 

space and weight. 


Fasteners, Inc. 


580 Fifth Avenue 
New York, New York 


Centrifugal Blowers 

Chis centrifugal blower, powered by 
d permanent magnet motor, 1s de 
signed for dis ipating the heat gen 
erated bv electron tubes, circuit com 


(Continued on page 308) 
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Deep Drawn Metal Parts 


SHELLS 
CANS 
CUPS 
FERRULES 


SPECIAL 
DRAWN 
SHAPES 


Parker “Jotter’’* ink cartridge 
fully drawn on one machine 


for maximum economy 


@ Secret behind the greater writing capacity of the 
Parker Pen Company “‘Jotter™ ball point is this unique, 
king-size ink cartridge measuring 3%i«” in depth. 


Most part makers would have to produce this 
cartridge in stages, accomplishing a partial draw on 
one machine and completing it on another. Extra 
annealing and superfluous material handling introduce 
greater costs. 


Sylvania has, at its Connecticut plant, multiple- 
plunger equipment to produce this complete draw in 
one continuous operation, on one machine, af a 


saving to the customer, 


Sylvania’s Parts Division offers you facilities for all 
eyelet and special formed parts —backed by 23 years’ 
experience in helping manufacturers reduce their 
parts costs. 


High-speed, multiple-plunger eyelet machines range 
in capacity from the smallest eyelet to a 3-ounce can 
drawn from a 5” blank. Parts may be drawn in all 
materials ranging in thickness from 0.007" to 0.055”. 
The Metal Stamping section of Sylvania’s 4-way parts 
service is also equipped with four-slides, vertical 
presses, and special Sylvania-designed equipment to 
meet all your requirements for small to medium size 
precision stampings, and wire and ribbon forms. 


oe ' <<) J “- Write for complete information. 
DIVISION et) d 4 eae 


metal speocia molcec electron 


sta:aping wire Piastic Parts 


® SYLVANIA ELECTRIC Propucvs, INC. 
Parts Divisioi:, 
yy Warren, Pennsy vania 


LIGHTING RADIO *e« TELEVISION ELECTRONICS « ATOMIC ENERGY 


= anc 
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TDA BRAKES 


n contro; > it 


* it rotates...we © 


Ultra-Simplicity in a new, light brake 





of exceptionally high torque output! 


new VEE brake 


This new brake offers important control advantages to vir- 
tually every industry. It is already proving its worth in 
many demanding applications in the farm equipment and 
materials handling fields. 

The “VEE” Brake is extremely simple in design—only 
six parts. A new design concept achieves an exceptionally 
high torque output with extremely simple installation. The 
unique wedge action makes it self-energizing in both di- 
rections. Result: a light-duty, easily assembled brake with 
stopping power to spare. 


Cooler running is assured with a proportionately greater 
drum-swept area. This combined with bonded, high-den- 
sity linings provides longer life. Actuation is mechanical 
and may be power-applied. 


Simple installation and adjustment! The “VEE” Brake 
can be completely assembled and then inserted in its en- 
closure. This eliminates “blind” assembly of the parts. Ad- 
justment can be accomplished by altering the length of the 
pull rod. Maintenance is quick and easy .. . just minutes 
to take apart and reassemble. 

For expert consultation on your brake problems, contact 
the Timken-Detroit® Brake Division. 


TIMKEN 
For every industrial, agricultural or aut ive applicati 24 bk A K ia fy 


where braking is required! 


TDA Plants at: Detroit, Michigan * Oshkosh, Wisconsin + Utica, New York 
Ashtabula, Kenton and Newark, Ohio * New Castle, Pennsylvania 


©1956, R S & A Company 





ROCKWELL SPRING AND AXLE COMPANY 
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TYPE SA 


suf Hic De ¢ 


THERMOSTATS 


to whet a designer’s imagination... 


a Allama olil sl -ilita-Meaelileliiielr Melsl-lele Mn Zell Ma Mi oliel ele] >) Maa-lele) slic) 
product. Or designing a new one. Either way, with Stemco therm« 
1 the job there's every chance you Il improve performance 
Teolha mm olaelelllailelsmiltelelelaal ower costs 
eloMeoliil aellil-Mel Mell oie 


al -iguileltieli Malet Mel Milelhmeeibil 12-1: me in aL 
net duction. So if you 
Se mer ne 


want ciose control 


ompactness light weight 
d them a n Stemco thermostats. Combined with Stever 
sensitive close nt PP anion engineering service you profit from important savings of being 

quick acting positive actin die t e a production line Sten thermostat f your speciai need 
nap acting hock resistant ! ly experie entt igainst anh ' hime 
ght pe adjuste “ al tat nm tne 

adjustab 

pen typ 
€ ea € 


revcarnentincCerminage COMPEPAPEN, EE. 
Maneafield, Ohio 





Se eel 
rd 


NEY'’S SMALL PARTS Pt AY A BIG PART IN PRECISION INSTRUMENTS @ NEY'’S SMALL PARTS 


ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


Supplied To Your Specifications By .. . 


New Parts and Materials continued 


ponents, and other similar equipment 
mounted in confined enclosures. Units 
are available for either clockwise or 
counter-clockwise rotation in several 
S1IZeS. 


Voltages range from 6 to 115 v dk 








Air volume (at zero static pressure 





and 70 F) for a typical unit is 20 cfm 
Barber-Colman Co., 1400 Rock St., 
Rockford, II 





For more information 
Circle 79, inside back cover 











Ney offers wide experience in the development of sliding 
contacts, slip rings and assemblies, commutator segments 
and assemblies, brush and brush holder assemblies, and 
precious metal resistance wire. Call or write the Ney Engi- 
neering Department for consultation on any problem 
involving the use of precious metals to improve your 
products. 


Piping Compensator 
[his unit is made to take care of 
all strains in steam, air, hydraulic and 


THE J. M. NEY COMPANY, P.0. BOX 990, DEPT. J, HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 refrigeration pipe lines. It consists of 


two ball seats individually spring 


NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS e NEY’S SMALL PARTS 
NI LuVd DIG V AVId SLUVd TIVWS S.AIN ® SLNZWNYLSNI NOISIO3Yd Ni LYVd DIG V AV Id 


seated so that movement can _ take 
NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS e NEY’S SMALL PARTS | place in all directions including un 
limited traverse expansion. ‘They are 
ivailable in sizes from 4 to 6 in., in 
any suitable length. Rotherm Engi 


SPLIT ie) ie) neering Co., Inc., 7280 W. Devon 


Ave., Chicago 31, II 


For more information 
Circle 80, insideback cover 


COOLANT FLOW 


Coolant Pumps 


Illustrated is a Cleveland Dialamatic Single Spindle Automatic Bar Machine 
equipped with a Gusher Coolant Pump. 





Your Gusher Coolant Pump is always 
primed and ready to deliver coolant 
instantaneously. There is no lag — no 
waiting for the flow to start — and you 
can easily regulate the volume from a 
trickle to full capacity. 


Pre-lubricated ball-bearings, electroni- 
cally balanced rotating shaft, and totally 
enclosed dustproof motor assure you also 
of long trouble-free life for your Gusher 


Coolant Pumps. Fhp Motor Speed Control 


Model 5-P 3 





This line of electronic adjustable 
speed drives includes both full-wave 


THE be U T +4 MA N MACH | NERY CO. ind half-wave units and spans a rat 


ing range from Yo to 7 hp. They 
1818 READING ROAD CINCINNATI, OHIO (Continued on page 312) 
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// Leak- proof Ticisicn Dyna-seals 


solve countless sealing problems 


y 
s Precision 


Dyna-seal 


Dyna-seal before bolt Bolt head drawn down How pressure forces sealing 
head is drawn down —with pressure applied lips against surfaces 


Typical Dyna-seal Applications 


Vibration Proof, Lock Washer Action 


Dyna-seals bring to an end an age-old leakage 
problem on face-to-face connections. They provide a 
positive and economical liquid or vapor seal against 
a steady or pulsating pressure of up to 10,000 P.S.I. 


The practical Precision Dyna-seal is an easy-to- 
. x at Dyna-seals provide uncompromising 
handle one piece unit, consisting of a flared rubber sealing performance under bolt 
. . heads of the nuclear submerine 
sealing ring, heat and pressure bonded to a steel Seawelf periscope mounting 
washer. No grooves or special machining required. 
Permanent, leak-proof sealing without excess stress. 
(Bolting torque is reduced.) Simplicity of the Precision 


Dyna-seal greatly reduces tooling and assembly costs. 

Dyna-seals give exacting performance under bolt 

and rivet heads, cap nuts, flanges or special fittings. 

Let a Precision engineer demonstrate the Dyna-seal cost 

and labor saving advantages to you. Write today! 
solve plug-leakage 


eals 
mn The NATCO Hydraulic 
Contr ol Unit manifold 


Write for your free copy of the Precision catalog on Dyna-seals 


’ 


recision Rubber Products 
Corporation - “O” Ring and Dyna-seal Specialists 


3110 Oakridge Drive, Dayton 7, Ohio su "iniedes de Gtatovilte, Québec 
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Leland generators guard the air waves 


Keeping communication channels open despite fail- A soundly engineered Leland unit is a safe bet to 
ure of normal power is but one of the many jobs make your product better. Investigate Leland gen- 
dependable Leland generators have been doing for erators...and complete line of motors from % 
years. through 5 hp, soon to 20 hp, in all popular types and 
Take remotely located micro-wave relay stations enclosures. Write today. 

that are often at the mercy of the elements. They 

must unfailingly “beam” the signal through... to 

brighten your home with TV. . . provide State Police 

communications ...control many vital operations pevetiplg SEW, © 


from commercial pipelines to national defense warn- dependable Leland 

: iiitanaeiaie motor-alternator 

ing systems. ; : is @ major compo- 
Rugged Leland generators, in special electric/gas- nent of this special 
pees — : -_ a . . ja “Micro-Power” unit 

driven power units, regulate the normal power sup- decheoell See oll 

ply day in and year out .. . take over completely and communications 

, . . : services 

automatically the instant normal power fails . . . pro- x 

vide uninterrupted service. With Leland generators 

in the system there’s never a moment's delay. 


Another Aint Product 
‘ . THE LELAND ELECTRIC COMPANY 
L 3 L A N D Dayton 1, Ohio 


MOT 


Division of AMERICAN MACHINE & FOUNDRY COMPANY 
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1 CLG 





you should 
know about : | 


More and more of the nation’s ap- 
ice manufacturers are turning to 
ron for such special steels as: 
‘onart, the rolled-in design steel — 
on Stainless, with the finest finish 
he industry — Deep Drawing AIl- 

of consistent high quality and 
ywrmity — Galvanite*, an improved 
lip zinc coated steel. 


ct, when it comes to special steels 
aprove product design or quality, 
ys to come to Sharon, prime pro- 
rs of special steels for the auto- 
ve, appliance and allied industries 
nore than 50 years. 











SHARONSTEEL ‘ 


District Sales Offices: Chicago, Cincinnati, Cleveland, Dayton, Detroit, Grand Rapids, 
oa los Angeles, Milwavkee, New York, Philadelphia, Rochester, San Francisco, 
bal 


ron, Montreal, Que., Toronto, Ont 








New Parts and Materials Continued 


REVERE employ rectified ac to furnish de power 


to the drive motor. Constant tog 


** is said to be supplied over the 
evc Oo e n e speed range Desired speed £: 
pre-set from a remote loca 


_— 
SITCa 


INSULATED Plug-in printed ci boards are 


used in the half-way lipment. The 


full-wave unit em] i full-wave re 
WIRE : ; tification circuit med to mini 


mize torque p ons. Full-wave 
4 





drives are av ij ratings of 3, 
4 4 and? ’y il Electric Co.., 
Schenectac 


ms : For more information 
——— a Circle 81, inside back cover 


CHEMICALLY INERT : 








Because of its extreme toughness, high heat resistance, and chemical 

inertness, Revcothene insulated wire is widely recommended for hermeti- . oe : 
cally sealed equipment . . . for devices operating with small gauge wire Potentiometer Transmits 
at high temperatures . . . and for conditions where corrosion is a Pneumatic Signal 

problem. . 

Revcothene is silver-plated copper wire with an extruded coating of [his instrument is equipped with a 
monochlorotrifluoroethylene. Even at 150° C. (302° F.) the insulation is 
inert . . . with no volatile lacquers or plasticizers to ruin contacts. Revco- 
thene withstands abrasion and flexing, and resists such corrosives as 
ozone, acids, alkalis and petroleum products. 

Available in eight standard sizes from 28 to 10 gauge .. . in 15 
colors. Flexible strandings, copper or silver braid shielding, heavy wall 
insulation and jacketing can also be furnished. Multiple-conductor can be translated into an electrical 
cables are also available. quantity. It is possible to transmit 

Revcothene is only one of many insulated wire and thermocouple measurements such as speed, viscosity, 
wire products made to exacting specifications by Revere Corporation pH, resistance, smoke density, current 
of America. Technical design assistance gladly offered. Write today. ind voltage, frequency and condu 

tivity. Bristol Co., Waterbury 20, 


Conn 


pneumatic transmitter which sends a 
3-15 psi signal proportional to the 
measured variable. It is available in 
either potentiometer or bridge circuits 
ind will measure any variable which 


TYPICAL SPECIFICATIONS — 22-Gauge Revcothene Wir PO Eg a ag eee yn 
Spark Test Voltage 7500 
Insulation Resistance 1000 megohms/1000’ 
Operating Temperatures: — . 

Flexing Application —40° C. to 135° C. Analog-to-Digital Converter 

Non-Flexing Application —65° C. to 150° C. 
Flammability Does not support combustion The purpose of the converter is for 
Operating Voltage 1000 volts ’ ey ee smnicsion of 
Water Absorption 0.00 iccurate long-di nce transmission < 
Effect of Acids & Alkalis Generally unaffected data representing voltage, current ind 
Cold Flow (Compressive Strength) 32,000 PSI power 
Abrasion Resistance (MIL-T-5438) Passes 36”-400 grit aluminum . 


oxide with 0.3 pound weight 
on | 


This unit is a photo scanner 
which converts an analog meter in 


dication into digital form for serial or 





—E7~ parallel long-distance transmission 
*Revere’s tradename for monochlorotrifivoroethylene i 


The converter uses a conventional 





pointer-type meter without modifica 
tion of the movement or loading of 


CORPORATION OF AMERICA = ,_—_— the output shat 


: [he basic elements of the meter 
WALLINGFORD, CONNECTICUT A subsidiary of Neptune Meter Company 


(Continued on page 316) 
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Complete hydraulic service... 
from one dependable source... 


= - a a _ - 
FREE APPLICATION ENGINEERING by experienced JOB DEMONSTRATIONS to prove how your operations 
hydraulics specialists to improve your circuits. can be made more efficient with the new hydraulic 
developments. 


REGIONAL FACTORY SERVICE includes complete mainte- OVER-THE-COUNTER SALES from local stock to give 
nance facilities for building, testing, repairing equipment. you immediate delivery of hydraulic pumps, motors 
and controls. 


Bebinal the Maw Dewraon «+e With its regional 
warehouses and branch offices, Denison’s factory service DEN ISON 
is NOW as near as your telephone. Specialists in hydraulics 
are immediately available to help you build a better adnOll ica 
product, build it for lower cost. 
Regional Warehouses in Chicago, Houston, Los Angeles, 
Clark, New Jersey. Branches in every principal city. 


THE DENISON ENGINEERING COMPANY 


1194. Dublin Road « Columbus 16, Ohio 
A Subsidiary of American Brake Shoe Co. 


HYDRAULIC PRESSES « PUMPS 
MOTORS ¢ CONTROLS 
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< 


" «Cleveland 
now offers a complete line of 





Our line 

re) include a 
ii catalo 
a high standar 


expanded * 


izes, 
5 9g $iz 
ina 


Cleveland's exit 


Socket Head Cap Screws 
Socket Set Screws 
Flat Head Socket Cap Screws 
Among the facilities already F Button Head Socket Cap Screws 
in use at the modern new \ Shoulder Screws 
N.P.T.F. Pressure Plugs 
Socket Screw Keys 
Precision Dowel Pins 


Cleveland plant is this spacious 


metallurgical and chemical laboratory. 


Complete stocks of Cleveland Socket Screw 
Products are available for immediate shipment. 
Write for new Socket Line Folder. 





The Cleveland Cap Screw Company 
2936 East 79th Street * Cleveland 4, Ohio « VUlcan 3-3700 TWX CV-42 


Warehouses: 
Chicago « Philadelphia « New York « Providence « Los Angeles 


Product Engineering — August, 1956 








TRY A Finks JM Now, 


>ul-laSts any other Ben Pp 


ont Pen! $295 


A sheet of Baxetrre Brand 
Impact Styrene, formed to fit 
12 Parker Jotters, holds 
these ball-point pens firmly in 
the package ul a display. 
It was formed by Janesville 
Paper Box Co., Janesville, 
Wis., from sheets extruded by 
Midwest Plastic Products, 
Chicago, Ill. 


Vacuum-formed impact styrene sheets provide 


3 “write your own ticket” latitude 


This tray has grooves vacuum-formed to 
such a precise fit that they hold each pen 
firmly in place. It keeps the pens safe in 
shipment. And for display, the tray is 
quickly slipped into the display case. The 
pens stay neatly in order. The sheet of 
BAKELITE Brand Impact Styrene—white, 
smooth, and easy to clean—sets off the 
colored pen barrels. 

The variety of products vacuum- 
formed from extruded sheets of BAKELITE 
Brand Impact Styrene ranges from the 
small trays illustrated to large refrigera- 
tor door liners. They all possess the same 
advantages—toughness, excellent appear- 


ance, accurately formed details 

Vacuum-forming is growing fast be- 
cause of its speed and economy. BAKELITE 
Impact Styrene is ideally suited to this 
process because it can be extruded into 
sheets that keep their gloss and tough- 
ness after forming. The products that re- 
sult have excellent impact resistance plus 
good finish. Their color range is practi- 
cally unlimited 

You can investigate the possibilities of 
vacuum-forming BakKeLiTe Impact Sty- 
rene for your own product with the aid 
of qualified Bakelite Company technical 
representatives. Write Dept. SU-145. 


PLASTICS 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [{q@ 30 East 42nd Street, New York 17, N. Y. 
In Canada : Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
The term Baxke.tre and the Trefoil Symbol are registered trade-marks of UCC 








TUTHILL PUMPS 


Help the 
Trane “CenTraVac”’ 
Keep Customers Cool 


In developing the unique CenTraVac 

MODEL RL hermetic centrifugal refrigeration unit, 
Trane engineers required a positive 
lubrication system that would be both 
simple and foolproof. For the heart of this system, they selected the Tuthill 
Model RL—a positive displacement, internal-gear rotary pump with auto- 
matic reversing feature 

The performance characteristics of this pumping unit make it most depend- 
able for pressure lubrication service. Model RL holds its prime and delivers the 
capacity needed instantly—a “‘must”’ in the CenTraVac, since full oil pressure 
must be developed before the unit will start—let alone operate 

Quiet in operation—also a “must” in CenTraVac— Model RL is built for 
long, uninterrupted service. Its automatic reversing feature offers further 
insurance of positive lubrication, since the pump will deliver from the same 
port regardless of ultimate direction of shaft rotation 

Whether you need standard or special pumps for lubrication, coolant, 
hydraulic, or liquid transfer service, you are invited to submit your specifica- 
tions for recommendations 


Write for catalog data on Tuthill pumps for your specific needs. 


See our catalog in Sweet's Product Design File—6b-Tu 


22) TUTHILL PUMP COMPANY 


Dependable Rotary Pumps since 1927 
939 East 95th Street, Chicago 19, Illinois 


G3) 
— 


Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd., 
Ingersoll, Ontario, Canada 


New Parts and Materials continued 


reader are: 1) a photocell and light 
source assembly; 2) a pointer path 
length mirror; 3) a small motor; 4) a 
code disc; 5) a sensitive relay; and 
6) a group of digit storage relays, one 
for each digit of the code disc. Bendix 
Aviation Corp., 11600 Sherman Way 


N Hollywood ( 


For more information 
Circle 83, inside back cover 


Sealed Switches, Relays 


Hermetically sealed rotary selector 
switches and stepping relays are ap 
plicable in the aircraft, automation and 
electronics fields. ‘They are protected 
from the effects of salt spray, fungu 
ind humidity 

I'hese units are hermetically sealed 
in an inert atmosphere of dry nitro 
gen, with a slight trace of helium 
G. H. Leland, Inc., 123 Webster St., 
Dayton, Ohi 


For more information 
Circle 84, inside back cover 


Automatic Control System 


This device consists of a motor in 
corporated in a system which permits 
a multiple series of operations to be 
programmed on tape or punched cards 
for the completely automatic operation 
of milling machines, lathes, grinders 
drills and other machine tools. The 
drive is basically a step motor 

Standard sizes will cover outputs 
ranging from inch-ounces of torque to 
thousands of inch pounds Because 
several motors can be coordinated on 

(Continued on page 319) 
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in the home 
everybody 
benefits from 





THE ARCHITECT designs Stainless 
Steel into windows, kitchens, work sur- 
faces, ovens and other important places 
because he knows there is nothing like 
Stainless for clean, lasting beauty. 


THE BUILDER has had long experience 
with Stainless Steel. It’s easy to install, 
does not chip or peel, and its beautiful 
finish presents no problem on matching 
or replacement. 
































the owner likes living with Stainless Steel. It’s always 
gleaming and beautiful, cleans with a wipe, and lasts forever. 
And, to complement her kitchen she loves to own those shiny pots, 
pans, tableware, and appliances, all made of Stainless Steel. 


Mc LouTH STAINLESS STEEL 


FOR THE PRODUCT YOU MAKE TODAY AND THE PRODUCT YOU PLAN FOR 


3 
TOMORROW SPECIFY McLOUTH HIGH QUALITY SHEET AND STRIP STAINLESS STEEL 


Mc LouTH ST£€L Co RPORATION DETROIT, MICHIGAN ¢ MANUFACTURERS OF STAINLESS AND CARBON STEELS 





Flash-Butt Welding 


How to Use It to Improve 
Product Design and Quality 


What is 
Flash-butt Welding? 


Flash-butt welding is a resistance 
welding process for end to end join- 
ing of rods, tubes, bars, forgings, 
fittings, etc., to achieve the greatest 
possible strength. It is accomplished 
by positioning the pieces to be joined 
with clamping electrodes so that 
there is initially light contact between 
abutting edges (Fig. 1). 
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Fig. 1. Flash-butt welding process. 
Introduction of the current causes 
flashing which generates great heat. 
As the metal is burned away the 
pieces are moved together in an ac- 
Thus, 
flashing action is maintained for the 
most efficient heating process. When 
the inner faces obtain the proper 
temperature, they are forced together 
under high pressure and the current 
is cut off. The impurities (oxides, 
slag, etc.) formed during flashing are 


celerating motion. uniform 


Largest Manufacturers 
of Resistance Welding Machines in the World 


Fig. 2. Macrograph of 2” O.D. x .095” 
wall of 4140 alloy steel tubing flash- 
butt welded on a Sciaky Type BMW 
3-400 machine 


forced out in the upset action leaving 
pure base metal to form a high 
strength bond (Fig. 3). 


Advantages 
of Flash-butt Welding 


Flash-butt welding offers a 100° 
strength factor compared to 80 
strength factor for flame and are 
welds. Further, no 
such as gas, rod, or flux is required. 
The material itself forms the weld 


Flash-butt welding has low power 


extra material 


demand and power consumption 
Higher production speeds are more 
readily achieved with this process 
than with any other fastening method 
The localized heat minimizes part 
distortion. Generally, no special prep- 
surfaces is 


aration of the weld 


required 


Simplicity and effectiveness of 


the Sciaky Flash-butt weld technique 


Fig. 3. Destruction test on extruded 
aluminum miter joint. Note that fail- 
ure is in parent metal, not in the weld 


reduces multi-step fastening opera- 
tions to just one. One operator (not 
skilled) can 
high quality welds 


consistently produce 

Dissimilar metals with widely 
varying melting temperatures are 
easily flash-butt welded. 


When to Design 
for Flash-butt Welding 


Whenever ideal flash-butt welds are 
required, the size and shape of the 
parts to be welded should be identi- 
cal. However, a maximum of 15% 
variation in end dimension is usually 
permissible for commercial usage 
New applications for this process are 
opening up every day. Often little, or 
no change in existing design allows 
conversion to high production flash- 
butt welding. 


New Research Center 
for Your Design Problems 


Sciaky’s new three-quarter million 
dollar Research Center is equipped 
with the most advanced resistance 
welding machines, testing instru- 
ments, and trained personnel. The 
entire facility is devoted to solving 
your joining problems and advancing 
the application and development of 
resistance welding. The 


Center invites you to submit your 


Research 
fastening design problems 


Build Your Data File 
with Free Sciaky Literature 


Write today on your company letter- 
head describing your particular field 
of interest. We will send suitable back 
issues (as well as future issues) of 
our “Resistance Welding At Work” 
publication, showing typical design 
problems solved by this method of 
fastening. All contain impressive case 
examples of Sciaky 

resistance welding tech- 


history basic 
thinking 
niques designed to do more useful 
work at lower operating costs with 


maximum reliability. 


SSeiany. 


Sciaky Bros., Inc., 4913 West 67th Street, Chicago 38, Ill., Portsmouth 7-5600 
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New Parts and Materials continued 


1 single tape, three or more units can 


be tandemed for the multiple oper 
tions required by machine tools. ‘Teller 


Co., Butler, Pa 


For more information 
Circle 85, inside back cover 


Get 10 Integral-Motor-Pump advantages 
in two NEW types (three models) of 


GAST == AIR PUMPS 


Designers seeking a dependable vacuum 
or pressure source for industrial instru- 
ments, vending machines, air gauge cir- 
cuits, air sampling, laboratory equipment, 
printing and packaging machinery, etc., 
will find these mew Gast Integral-Motor 
Air Pumps highly advantageous, especially 
where compactness and portability count. 
Consider these outstanding features: 


. Latest type G.E. “Form G” motors. 

. More compact than any pump of equal capacity. 
. Total weight reduced 44—cuts shipping costs. 

. Motor mounting time and labor eliminated. 


Traction Type Fluid Drive 


Ihe basic unit is designed for us« 


internal 


with 
a fluid power transmission for mobile 


material 


combustion engines, as 


handling vehicles and con 


struction equipment. Power rating in 


. Simple, trouble-free rotary-vane design. 


. Positive displacement, pulseless air delivery. 


. Improved appearance—smoother exterior. 
. Dependable for original equipment; plant use. 


1 
2 
3 
4 
5. 
6. Vanes take up their own wear automatically. 
7 
8 
9 
0 


these applications is 25 to 85 hp, de 
pending upon drive speed. As a motor 
unit, the fluid 
74 to 15 hp for 1200 rpm drive speed, 
25 to 50 hp for 1800 rpm. 
Dimensions for the basic unit are 74 x 
1448 in. OD. American Blower Corp., 


Detroit 32, Mich 


. Forced air fan cooling on Models 0321 & 0521. 


driven drive is rated 


Write for new Bulletins V-356 and P-356! 
GAST MANUFACTURING CORP., 
P.O. Box i17-V Benton Harbor, Mich. 


ind at 


*0321 similar in appearance. 


For more information 
Circle 86, inside back cover 


Original Equipment Manufacturers for Over 25 Years 


GAST 
ROTARY 


SEE OUR CATALOG IN SWEETS PRODUCT DESIGN FILE 


© AIR MOTORS 


TO 4 HP. 


© COMPRESSORS 
TO 30 P.S.1. 


© VACUUM PUMPS 
TO 28 IN. 


Subminiature Relay 


relay is available from 


he stock 


with a 2000-ohm coil, and in sample 





quantities with 1000, 500, 200, and 


(Continued on page 320) 
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Insure machine designs 


against early obsolescence 


REEVES 


Vari-Speed Motor Puiley 


A compact, low-cost variable speed drive that widens 
machine range... adds flexibility. Fourteen models for 
¥g to 15 hp; 1.75:1 to 4:1 speed ratio. 





62 www 2 


EASY MAINTENANCE...LONG LIFE! 
JUST 5 SIMPLE PARTS 








REEVES “Close-grooving” 
—a special lubrication 
system—insures free slid- 
ing disc for easy speed 
changes. 


"For bulletin complete with rating charts and dimensions, write Dept. K21a-V545 


REEVES DIVISION « COLUMBUS, INDIANA 


RELIANCE tncintrrine co. * 


New Parts and Materials continued 


50-ohm coils with 100-mw sensitivity 
Weighing oz, the relay measure 
} x 4 in. Elgin National Watch Co., 
Elgin, Il 


For more information 
Circle 87, inside back cover 


Sequencing Air Valves 


These valves provide for a pre-set 
pattern of operations to be auto 
matically carried out by a machin 
ifter the operator initiates the cycle 
Cylinders can be sequenced by posi 
tion or time, and their action int« 
locked in the circuit. Available mod 
els include  straightwav, three-way 
normally opened and normally closed, 
four-way. They are provided for bas« 
mounting or inline mounting, in sizes 
} to 14 in. Ross Operating Valve Co., 
134 E. Golden Gat Ave Detroit 
Mich 


For more information 
Circle 88, inside back cover 


Air-Operated Toggle Clamp 


Measuring 12 x 52 x 34 in. wide, 
this clamp is available in two stvles 
with U-bar for vertical and lateral ad 
justment of pressure spindle, and with 
solid bar and bolt retainer. Several 
types of adjustment spindles are av il 


(Continued on page 325) 
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DO YOU USE FABRICATED METAL 
PARTS? .. VOLUME GOING UP? 


.. this chart shows how Richardson molded parts can reduce production 
costs (example: a water pump housing) : 


Year 


Production Total Annual 
Method Quantity 


Total 
Cost 





Ist 
year 


fabricated 3,600 pump 
metal housings 


labor and material $7,200.00 





2nd 
year 


molded now increased 
plastics to 12,000 
pump housings 


plastic mold .. $8,000.00 


12,000 housings 
purchased from 
Richardson ...... 9,000.00 


$17,000.00 








molded same quantity— 
plastics 12,000 
pump housings 





Molded parts also offer 


these advantages: 


.. smooth, attractive surface! 


».No painting necessary— 


plastic is rustproof! 


+. save assembly time— 


inserts mold in! 


.. plastic reduces noise and 


insulates against heat! 





mold (charged off on 

previous year's pro- 
duction—still good for 
hundreds-of-thou- 

sands of parts) ... 

12,000 housings 

purchased from 

Richardson ...... $9,000.00 


$9,000.00 








Richardson engineers are available to assist 
you in determining molding costs. Working 
with your own engineers, they can cooperate 
in the development of new designs for improved 
performance, better appearance, and reduced 
production costs .. experienced tool and 
diemakers, working in one of industry’s 
largest tool and die shops, can produce long- 
lasting molds accurately. Write or phone 
today—Chicago, MAnsfield 6-8900. The 
Richardson Company, 2793 Lake St., 


Melrose Park, Illinois (Chicago area). 








RICHARDSON P LASTICS MOLDED AND LAMINATED 











ALTEMP 


HIGH TEMPERATURE 
SUPER ALLOY STEELS 


agate 


For your selection 


ALTEMP A-286 . . . an austenitic iron- 
nickel-chromium alloy made heat- 
treatable by the addition of titanium. 
Designed to maintain high strength 
and corrosion-resistance up to the 
1350 F range, and to afford satisfactory 
scale resistance up to 1800 F. 


A-286 was developed in the A-L 
Research Laboratory in Watervliet, 
N.Y., in the 1949-51 period. Among 
the high-strength, heat-resisting alloys, 
it has exceptionally low strategic alloy 
content, improved hot-working and 
machining qualities, and good center 
ductility in large sections. Currently 
used in jet engines and superchargers 
for such applications as turbine wheels 
and blades, frames, casings, after- 
burner parts, bolting, etc. 


This alloy is readily produced in 
large quantities without the need of 
special steel-making equipment. It is 
available in the form of billets, bars, 
forgings, sheet, strip, tubing and hot- 
extruded shapes. 


WRITE FOR INFORMATION 


Certified laboratory data on the prop 
erties of Allegheny Ludlum high 
temperature Super Alloy Steels are 
yours On request. 


ADDRESS DEPT. PE-80 





ALTEMP S-816 . . . a chromium-nickel- 
cobalt base alloy, strengthened by addi 
tions of molybdenum and tungsten, 
and with a columbium-carbon ratio of 
ten to ome to insure its structural 
stability. Designed for high strength 
and corrosion-resistance service in the 
1200-1500 F 


temperatures under lower stress con 


range, and at higher 


ditions. Developed in the A-L Re 
search Laboratory at Watervliet, N.Y 
in the years of 1940-43, and engine 
tested and proved tor perio ls of over 
30,000 hours. “ 

S-816 is used currently for turbine 
blades in two of the production jet 
engines, also in a number of experi 
mental aircraft and commercial gas 
turbines. Except for seamless drawn 
tubing, it is available in practically all 
formsand shapes in whichstainless steels 


are processed, including hot extrusions 


ALTEMP S-590 was designed for service 
in the range of 1100-1400 F tempera 
tures where high strength and corro- 


sion resistance are required, and where 


cost is also a factor. Unlike S-816 

which is practically a non-ferrous alloy, 

S-590 has a chromium-nickel-cobal 
} H itempl . 

iron Dase Owever, iCTeEMploys 

molybdenum and tungsten additives 

and the same columbium-carbon ratio 


S-590 was developed at the Watervliet 


Laboratory and field-prove luring the 
I 


Same years as 5-816 § avail 
the sarme shapes 

currently being us¢ 

and wheels in exp 

cial gas turbines 


OTHER GRADES . . . among th« 


} 


many 
other Super Alloys ma i¢ y Allegheny 
Ludlum are V-36, M-252, 19-9 DL, 
19-9 DX and Waspaloy 

Do you have a high temperat ire 
problem? The services and experience 
of our Research Laboratories and Tech 
nical Staff are completely at your 
command. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


PIONEERING on the Horizons of Steel 





Allegheny Ludlum 


LEADING propucth 
IGH-atoy steels 


Stocks of AL Stainless Steels carried by all Ryerson warehouses 
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MORSE TORQUE LIMITER PROTECTS MOTOR AND 
REDUCER FROM DEAD-STOP OF ahh ew 


Morse Torque Limiter and sprocket act as slip clutch on Model 55 Automatic 


Electric Shift Trimmer made by 


The Wheland Company, Chattanooga 


Arbors are shifted at 120 fpm, instantly stopped and locked into place 
Torque Limiter on jackshaft is set so sprocket slips when motor torque 
(38 ft.-lbs.) is exceeded. Absorbs inertia of 1-hp, 155-rpm gearmotor; reduces 
shock on drive unit when driven shaft is stopped 





Typical application shows how you can safeguard 
drive units and eliminate shear pins 





Check these advantages of 
Morse Torque Limiters 


Eliminate downtime 


Torque-sensitive and fully 
adjustable 


Completely automatic and 
dependable 


Resume operation 
automatically 


Compact, standard sizes 











Product Engincering 


In this Wheland Electric Shift 
Trimmer, two 200-pound saw ar- 
bors are automatically moved into 
position at 120 feet per minute. . . 
then stopped dead and locked 
into place. 


The tremendous shock trans- 
mitted to the drive mechanism 
when the arbors are stopped, i 
safely dissipated by a Morse 
Torque Limiter used as a slip 
clutch between the driving and 
driven units. In addition, it pre- 
vents motor inertia from building 
up torque in the drive. 


Versatile Morse Torque Limiters 


can safely control many of the 
shock-load problems present in 
your machine operations. 

These simple devices are depend- 
ably sensitive and easily adjusted 
to desired torque limits. When 
overload or jam-up is cleared, they 
automatically resume operation, 
eliminating downtime or disman- 
tling necessary with shear pins. 

Send for Free Catalog 

A full line of Torque Limiters is 
stocked by your Morse Dis- 
tributor. For free catalog, or 
power transmission engineering 
help, see him or write today. 


+ 


MORSE CHAIN COMPANY + INDUSTRIAL SALES DIVISION + ITHACA, N.Y. 


MORSE 


POWER TRANSMISSION 
* trader PRODUCTS 





WHAT’S YOUR P.Q.?°* 


Pump standardization—how do you benefit? By stand- 
ardizing, you can often drastically cut your spare parts in- 
ventory. With Worthington’s SESC (Standard End Suction 
Centrifugal) line, you are also assured of immediate deliv- 
ery from factory or distributor stocks. Because the SESC 
* it can be 
70,480 to be exact 


line consists of standardized “parts” not “pumps 
built in many different combinations 
For all these reasons, more and more companies are turning 


to SESC pumps. See bulletin W-300-B4. 


Which pump is best for difficult suction conditions? 
Worthington’s close-clearance rotary pump is self-priming 
and can operate under vacuums as high as 28 inches of 
mercury. The large unobstructed suction opening in this 
herringbone gear pump permits operation with thin or vis- 
cous liquids at high efficiency. The double-helical gears bal- 
ance all end thrust, eliminate trapping of liquid between 
gear teeth and provide a quiet, pulsation-free flow at high 


speeds. For the full story, ask for bulletin W-483-B2. 


wo 


ot dD 


PUMP QUOTIENT 


Packing 


a 4 7 


Mechanical Seal 


Packed stuffing box or mechanical seal—which is pre- 
ferred? Each has its applications. Mechanical seals are 
With Worthington’s 


Standard End Suction Centrifugal pumps you not only get 


gaining in popularity year after yea! 


your choice of mechanical seals—or packing—but you can 
easily convert from one to the other using standard stock 
This “interchangeability™ is just 
extra advantages of Worthington’s SES( 


details write for bulletins W-300-B4 and W 


parts one of the many 
line. For 


350-B16. 


more 


Whose pumps would you expect to find in the Eiffel 
Tower? If you said “Worthington’s,” your P.Q. is all right 


[he original steam-driven pumps that power the Eiffel 
Tower's 100-passenger hydraulic elevators were built by 


Worthington back in 1889. The most recent additions 


modern electric-drive Worthington pumps, moved into the 


Tower just last year. Today as then, wherever men must 


move liquid they turn to the company with a reputation 


for performance. Worthington Corp., Harrison, N. J 


THINGTON 


= 
co 
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New Parts and Materials Continued 


able. Air cylinder bore is 14 in. with 
a stroke of 2} in. and is fitted with 
two cvlinder restrictor fittings. De 
troit Stamping Co., 346 Midland Ave., 
Detroit 3, Mich 


For more information 
Circle 89, inside back cover 





Self-Aligning 
Spherical Bearings 


Chese spherical bearings are id te 
reduce lost motion in linkag« ind 
withstand excessive vibration. The 
ire available in sizes for bore to 
lg im. bore, with radial ultimate 
static load capacities from 3000 to 


152,700 Ib. Southwest Products Co.. 
1705 S. Mountain Ave., Duarte, Calif 


For more information 
Circle 90, inside back cover 





Right-Angle Gear Reducers 


Right-angle drives for control shafts 
have dual output shafts. Two basic 
tvpes are available with a variety of 
mput-output ratios, a_ bevel gcar a 


(Continued on page 328) 
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You Speed Production... 
Get Uniformly Secure 


Permanent Fastening 
With Townsend Lockbolts 





The Townsend lockbolt provides 
a quick method of producing uni- 
formly secure fastenings that can- 
not loosen even under extreme 
vibration or shock conditions 
They combine the advantages of 
riveting and bolting—eliminate 
the disadvantages. 

Typical users are manufactur- 
ers of railroad cars, highway 
trucks and trailers, buses, farm 
equipment, industrial ventilators, 
and furniture. They find that the 
use of Townsend lockbolts gives 
them an opportunity to improve 
their products— reduce unit costs 

These benefits are possible for 
several reasons. By use of Town- 
send lockbolts, fewer and less 
skilled workers can complete an 
assembly faster than by other 
methods because the setting ac- 
tion does not depend upon the 


Licensed under Huck potent nos. RE 22,792 


skill of the operator. The clamp 
ing action, or tensile preload is 
higher than rivets—is more uni 
form than bolts and nuts. The 
lockbolt makes possible i more 
rigid joint because it fills the hol 
better than other fasteners 

Townsend lockbolts are avail 
able in steel and aluminum alloy 
in 3%", 4 y, .” and diam 
eters, in grip lengths ranging up 
to 2” in various head styles. Other 
material and lengths available 
upon request They are described 
in Sweet's design file and in Town 
send bulletin TL-101 

For a demonstration at your 
desk of how to get better, eco 
nomical fastening with Townsend 
lockbolts, write on your company 
letterhead to Townsend Com 
pany, P. O. Box 237-D, New 
Brighton, Pa 


14,493, 2,527,307, 2 } 48 49 


‘Townsend 


COMPANY + ESTABLISHED 1816 


MEW EMOTION, PENNsvUVANIA 


Sales Offices in Principal Cities 


—— Gherry Rivet Division + Santa Ane, California 
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NOW AT NO EXTRA CHARGE- 
SKF’s improved method 
of lubricating large spherical roller bearings 


To make the lubricant effective it should 
be located where needed—in the bearing. 
Also, new lubricant, when added, should 
enter where it does the most good—in the 
bearing. 

For these reasons, all future production of 
SSCS double row spherical roller bear- 
ings above 240 mm O.D. (9.4488”) will 
be made with three equally spaced drilled 
holes in the center of the outer ring with- 
out any extra charge to our customers. 
This permits the lubricant to enter the 
center of the bearing. 


BALL AND ROLLER BEARINGS 


With the lubricant (either grease or oil) 
being introduced into the center of the 
bearing, all working surfaces are quickly 
and completely covered. In addition, the 
outward flow flushes out the old lubricant, 
and with it, any abrasive dust, dirt, mois- 
ture or other impurities. 


And where circulating oil lubrication is 
required, there is a continuous flushing 
and cooling of the bearing. 


This is another example of how SiLS/F 


et 


helps you to obtain longer bearing life. 


" 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


—manufacturers of SKF and HESS-BRIGHT® bearings. 
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Large angular voids make this heavy component 
difficult to produce by any other method than 
Cameron’s split die forging process 

The tremendous saving of machining time plus better 
grain structure on this launching valve body produce 
a superior component for our nation’s defense 

For large, intricate ferrous forgings with both 
internal and external contours in sizes from 200 
to 5,000 pounds, write or call 


IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 
P. 0. Box 1212, Houston, Texas 
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hand set 
time delay relay 


~ controls 
1 to 10 
ees 
in sequence 


Foolproof on Repeat Settings 


No danger of over-timing when you repeat a process several 
times — each with the same timing. On the first run, 
operator simply presses the stop release button and sets the 
adjustable stop (both shown in blue) at the desired time 
. .. then turns the pointer as far to the right as it will go... 
it can’t go beyond the stop. Thus the setting is always correct 
— on the first and all subsequent runs. 


A synchronous motor returns the cam shaft to “O” position, 
tripping switches in accordance with time settings. The 
process is stopped automatically. 


A wide selection of snap-action switches is available . . . as 
well as cam combinations. The Hagen Hand Set Time Delay 
Relay Model 73 is the answer to controlling solenoid valves 
in an industrial process, starting a group of motors in se- 
quence, for pump controls, and many other uses. 


Send for Bulletin 580 


MAIL COUPON TODAY! 


HAGEN MANUFACTURING COMPANY, INC. 
Dept. PE-856. Moline, Illinois 


Please send wJulletin 580 on the new Hagen 
Hand Set Time Delay Relay. 





NAME AND TITLE 





COMPANY 





ADDRESS 


city 


New Parts and Materials continued 


sembly and a worm gear assembly 
Both = arc issembled in modized 
tlumimun, dustproof housings, mea 
uring 1 x 14 x 14 in., with gears per 
manently pinned to stainless steel 
shafts mounted in bronze bearings 
with constant pressure thrust washers 

One type is available with input 
output ratios of 1:1, 2:1 and 3:1. The 
other series is available with the fol 
lowing input-output ratios: 5:1, 10:1 
and 20:1. Jan Hardware Mfg. Co., 
Inc., 75 N. 11 St., Brooklyn 11, N. ¥ 


For more information 
Circle 91, inside back cover 


Rotary Switch 


This switch is 1} x ] in. deep 
It is available with three poles on a 
single deck and may be ordered with 
is Many as nine positions per pol 
with shorting tvpe action, or five posi 
tions per pole with non-shorting tvyp« 
action. Solid silver alloy contacts 
rotors and slip rings are used 

Che switch can carry up to 15 amp 
ind break 1 amp non-inductive. It is 
also available in multi-deck construc 
tion. Daven Co., 580 W. Mt. Pleas 
ant Ave., Livingston, N. J 


For more information 
Circle 92, inside back cover 


Small Electric 
Clutches and Brakes 


Miniature and small electric clutches 
and brakes in five styles and six sizes 
Che only moving part in actuation of 
this unit is a diaphragm. When cu 
rent is applied to the magnet, the 
diaphragm yields as the armature is 
attracted to the magnet body 

Included among the five standard 
units are the clutch coupling, electric 

(Continued on page 332) 
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AN (sTANDARD) 


For Aircraft, 

Electronic Instruments, 
Military, Industrial, and 
Commercial Applications 


AN-E cnr. an-m) 


Where Vibration Resistance and 
Moisture Proofing Are Needed 


AN-E Series environment resist- 
ing. Replaces “old’’ AN-M. Meets 
Specification MIL-C-5015B. Resilient 
inserts. Completely sealed from cable 
to cable. Integral clamp and bushing 
Grounding lugs. Interfacial sealing 
with grommet and grommet follower 
Available as Interim AN-M with fer- 
rule in place of grommet follower 


Standard AN-A, AN-B, AN-C...meet 
Specification MIL-C-5015B. Plastic inserts. 
15 diameters, 260 insert layouts, 6 shell styles. 
AN3100 to AN3108 with all accessories. In- 
terchangeability an outstanding feature. 
Many type assemblies directly available 
through distributors. 


CONNECTORS suitaste 


G§ (HERMETICALLY-SEALED) 


For Use Under Critical 
Pressure Conditions 


Hermetically sealed connectors .. 
with steel shells and contacts to withstand 
high pressures. Available in GS (AN type), 
KH, RKH, U, BFH, TBFH. Insulation is Can- 
seal glass material, fused under high tem- 
perature to shell and contacts...giving frue 
hermetic sealing when soldered or brazed to 
housing. 


For Points of High 
. Feature extra strong coupling nuts... in 
receptacles. Straight or angle 90° plugs. 


AF, F (visration PROOF) 
Vibration Where Extra 

Strength Is Needed 

Vibration Proof CA310*F—CAO*AF 
Solid Shell, Resilient Insert Connectors 
hex, spline, knurled types for airline use. In 
wall—or box-mounting, cord-connecting type 
w 

Underwater 

and Severe 

Moisture 

Conditions 

W Waterproof Series...used under- 
water and on equipment operating in 
swamps, lakes, with underground 
cables — wherever conditions require thor- 
oughly sealed fittings. Exceptionally rugged. 
AN type inserts. Acme threads on coupling 


nuts. Special rubber sealing ring. Special 
heavy duty cable clamp available. 


rivers, 


| STEEL SHELL FIREWALL | 


contacts. 


For Open Flame Protection 
Wherever High Temperatures 
Are Involved 


AN-K and Cannon FW Firewall Con- 
nectors ... offer you the greatest variety of 
this type of connector. Cannon made the first 
firewall connector and continues the leader 
in the field. Wall—or box-mounting recep- 
tacles. Straight or angle 90° plugs. Crimp-on 
Inserts of asbestos-filled or glass- 
filled materials. 


AW exTERNAL POWER 


Power Connections—Batteries, 
Engine Starting, Aircraft, 
Oilfield, Industrial 


CA2551, AN2552, AN3114 and Other 
Cannon Types Offer Most Complete 
and Varied Line in single, double, and 
three contact fittings. Really rugged! De 
signed and built for safe, positive connection 
and long-lasting service. 


OTHER SERIES 


Solenoids 


Guided Missile Launching Connectors- 


ror POTTING 


For Resistance to Moisture, 
Fuel Oil, Gasoline, etc 


CA06 and CA3106 Types... developed 
for the Bu Aer Standard AN3106 type minus 
the end bell. Special plastic ‘‘cups’’ supplied 
for use as a mold while potting the rear of 
the connector. Weight saving. Grounding 
means available. Plastic or resilient inserts. 


AW accessories 


Cable Clamps, Conduit Fittings, 
Dummy Receptacles, Junction 
Shells, Dust Caps, Bonding 
Rings, Bushings, Adapters 


Featuring High-Quality Materials and 
Workmanship ... including AN3057, AN- 
3057A, AN3420, AN3054, AN3055, AN30- 
56, AN3058, AN3064, AN3066, AN3068, 
AN3111, 2120, 2245, 17530, 2209, 2182 
Adaptable to all makes of AN connectors. 


Audio Types—External Power Connectors—Switching Types—dc 


Miniatures and Sub-Miniatures 


fe o this Magazine 
or to Dept. 106 


CANNON ELECTRIC CO., 
tories in Los Angeles; 
Australia 
Japon. Contact our representatives and distributors 


Write Today for 
new, completely revised, 
up-to-date AN10 bulletin! 


Melbourne, 


3209 Humboldt St., Los Angeles 31, 
East Hoven; Toronto, Coneda; London, 
Manufacturing licensees in Paris, France; 





Colif. Fac- 
England; 
Tokyo, 
in oll principal cities 








Made by Hadley Products Co., 
Inc., Marietta, O., the Electronaire 
filter is used in heating and air 
conditioning units. Features 
unique, permanently electrostatic 
thermo-plastic monofilaments. 
Grilles are Penmetal expanded 
aluminum. 


They market a permanent filter 
with the help of expanded aluminum 








Sales appeal of an Electronaire 
filter is permanence . . . and wash- 
ability. Never needs replacing; 
cleans easily in water. 

The retaining grilles won't 
rust ... can’t ever loosen .. . yet 
allow free passage of air and 
water. That's because they are 
shaped from remarkably versatile 
Penmetal expanded aluminum. 


When aluminum is slit and 
stretched to form expanded metal, 
it retains its inherent advantages 
—gains the added features of even 
lighter weight, high percentage 
of open area and greater strength. 
This combination of properties 
offers a tremendous potential for 
product design and improvement. 
Particularly where grilles or 
guards are required. 


So, take advantage of Penmetal 
expanded aluminum in your 
designs and in your selling. But 
first, you ought to havea reference 
copy of bulletin 507 E-M. Write 
today. 


PENN METAL COMPANY, INC. 
General Sales Office: 

40 Central Street, Boston 9, Mass. 
Plant: Parkersburg, W. Va. 
District Sales Offices: Boston, New York, 
Philadelphia, Pittsburgh, Chicago, 
Detroit, St. Louis, Dallas, Little Rock, 
Seattle, San Francisco, Los Angeles, 
Parkersburg 


a3 
we 


A FEW OF THE MANY OTHER USES OF EXPANDED METAL: 


earn 
well 
A 


Air Conditioning Unit Grille ‘al a Fan Enclosure (Atlas Tool 
(Berns Manufacturing Co., J AN & Manvfacturing Com- 
Chicago, Iil.) i Hi \ pany, St. Louis, Mo.) 


Railroad Cor Air Filter (Farr 
Company, Los Angeles, Calif.) 
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THis APES UNIVERS,, 


PHOTOGRAPHS COURTESY OF AMF PINSPOTTERS, INC 
SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COM 
PANY. PHOTOS TAKEN AT NATIONAL LANES, DAYTON, O 


(a) Close-up view of Apex universal joint 
on AMF Pinspotter distributor drive, show- 


ing detail of special bayonet connector. 


(b) Quick-disconnect feature of this Apex 
universal joint permits fast, easy inter- 


change without use of any tools. 


(ce) Apex universal joint on distributor 
drive allows axial movement under load 


for either right hand or left hand rotation. 


J oO, 
_. %> 
“s 


The amazing, robot-like action of the AMF Automatic Pinspotter 
is aided, in part, by an Apex universal joint that allows axial move- 
ment under load for either right hand or left hand rotation. This 
universal joint has a special bayonet hub with a T-slot, designed to 
meet the unique requirements of the distributor drive on the Pin- 
spotter. The design also permits quick, easy interchange of the con- 
nector without use of tools. 

Apex, designer-producer of aircraft and industrial universal joints 
and assemblies, takes particular interest in developing practical 
solutions to unusual and difficult application problems. Apex cov- 
ered universal joints, for example, operate efficiently in wet or dry 
atmospheres, under corrosive or abrasive conditions, and in extremes 
of temperatures. 

If your design problem involves universal joints or assemblies, 
you should find Catalog 27 and our Application Data Sheets very 


helpful. Write, on your company letterhead please, for your copy. 


industrial universal joints—3/8” to 4” diameters 
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Lt iloy 
A Si clutch, simple electric bra 
101 lecti clutch | 


! I 11h 


SILVER-TUNGSTEN aeeereree 
CONTACTS i Gm 3S 


measure up to the job 


For more information 
f rcle 93, inside back cover 
4 \ 
' 
| & . 
\ 


from FORD INSTRUMENT 


BARREL 
CAMS 


FOR CIRCUIT BREAKERS 


The rigid requirements of circuit offered in a variety of types 
breakers — compact design, low , 

temperature rise, high interrupt- Ribbon Cable Assemblies with tolerances to +0.0005 
ing capacity — demand Gibsiloy 


for wide range of computing 
silver-tungsten electrical contacts. 


issemblic and motion applications 
RIGHT PROPERTIES 

These Gibsiloys have low contact lated conductors, ranging 

resistance, high current-interrupt- } 3? AWC h 

ing capacity, non-welding and _ : ; 

other properties which mean igned to combine fro » make the ca 

trouble-free breaker operation nete r Dail needs -D ¢ 


FLEXIBILITY é r) rnal flat 
La La is 


Gibson's large range of silver- here are almost unlimite ‘ 
tungsten metal combinations and aesittheapitr age 
forms—plus our engineering skill 
in adapting the right contact to 
your product—can be a vital asset 
to you. FREE Fully illustrated 
data bulletin gives spec 


, 


years of ¢ 


matched pe 


more informatior 

SERVICE , 
Li nside back . 
Contacts are our business. Our ance information. Please 


round-the-clock production de- idress Dept. PE 
voted to this one field means quick 


delivery of quality contacts. Let us Hydraulic Control Valves 


fications and perform 


know your needs. 
wili FORD INSTRUMENT 
Seri trat COMPANY 


meet y1¢ ecifica vision of Sperry Rand Corporation 
31-10 Thomson Ave. 
Long Island City 1, N. Y. 


| : ; on ; ; | 
ibsil ag apeyrent yp | 
TiC TT Tee SD | We. | 
ELECTRICAL CONTACTS i ei : 


wsition. f way . position 1K Differentials 


MManufaclured by ind f he wal f sivee ic man | 
GibSON ECECTRIC COMPANY °c FS ee SS 


Telesyn | | Telesyn 
Resolvers Integrators Synchres 











C358 Frankstown Ave Pittsburgh 21, Pa (Contuunued on page 
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ATES TIGHT BEND RADI! 


* Installed on the nose Chiksan Swivel Joints Located in the landing 
wheel assembly of the on landing gear of Lock- gear housing of the C-130 
P2V-7, Chiksan Swivel heed'sConstellationsgive these Chiksan Swivel 
Joints eliminate tight ra- metal hydraulic lines the Joints conserve systen 
dii bend in rubber hose. flexibility of rubber space, lengthen hose life 


“Better check with Chiksan”” That phrase is almost a 
byword with Lockheed design engineers when the prob- 
lem of tight bend radii develops. For good reason, too 
Lockheed engineers have found time and again that 
Chiksan has the experience and the facilities to provide 
a compact lightweight swivel joint to meet their need 
quickly, efficiently. Check with Chiksan. Remember that 


phrase the next time you want a fast, right answer to ) 


bend radii problem 
FOR CATALOG WRITE DEPT 


A SUBSIDIARY OF FOOD MACHINERY ANC 


CHIKSAN COMPANY-—BREA, CALIFORNIA - CHICAGO 5. ILLINOIS - NEWARK 2. NEW JERSEY 





VENER BRIEFS 


& WARD BOLT 


AND N 





Technicatl-ities 
By John S, Davey 


The Proper Loading 
of Bolts 


The pre-load, or residual ten- 
sion, in a tightened bolt means 
more to assembly strength 
than the actual strength of the 
bolt itself. 

In a joint, a bolt torqued to 
its proper load level resists a 
maximum amount of external 
load without loosening. De- 
signers can take advantage of 
this fact and assure better re- 
sults, and at the same time, cut 
costs. 

For example: One designer 
calculated that truck frames 
needed high strength bolts at 
least %” in diameter. So he 
used 5%”. But on the assembly 
line, these were being torqued 
to 100 ft.-lbs. whereas they 
needed at least 200 ft.-lbs. for 
proper residual tension, The 
%" bolt at 100 ft.-lbs. would 
actually have given the strong- 
er assembly and at less cost. 

In another case, the bucket 
on earth moving equipment 
was always coming loose. The 
design engineer kept increasing 
the size of the bolt up to 14", 
but to no avail. The impact 
wrench used was supplying far 
too little torque for this size. 
We suggested a return to the 
original 4%" bolt used, set up to 
350 ft.-lbs. torque. It solved the 
problem, 

In short, the more you stress 
a bolt within its elastic limit, 
the greater its ability to stay 
tight and make a strong as- 
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Symmetrical flow lines 


assure strong bolt heads 


Photo of perfect cold worked 
blank after first upset. 


Effect of improper forming 
is @ poor head like this. 


Ix THE manufacture of bolts and cap 
screws, the first upset of metal is a vital 
one. It determines the flow lines in the 
bulb which Will form the head. A sym- 
metrical flow assures no laps and, there- 
fore, no weak spots or cracks in the final 
upset of the head. 


MACHINE OPERATOR'S SKILL VITAL 
The upper photo shows a longitudinal 
section of a blank after the first upset 
and on its way to becoming an RB&W 
standard bolt. Note the even distribution 
of flow lines. This bulb will become a 
perfect head. 

The lower photo shows what can hap- 
pen with poor tools, inexperienced oper- 
ators or without precision setup of the 
cold headers. Note how pronounced is the 
unbalanced flow pattern which resulted 
from a bulb with just a minute defect. 


DEPENDABLE FASTENERS 

Cap screws and bolts also get a bright 
smooth finish from the right kind of cold 
forming. But above all, they offer the 
designer low cost fasteners with sound 
internal structure. Standard RB&W fas- 
teners can be loaded to their proper level 
—become a strong point in any assembly. 

For help on your fastener problem, con- 
tact Russell, Burdsall & Ward Bolt and Nut 
Company. Plants at: Port Chester, N. Y; 
Coraopolis, Pa.; Rock Falls, Ill.; Los Ange- 
les, Calif. Additional offices at: Ardmore 
(Phila.), Pa.; Pittsburgh; Detroit; Chicago; 
Dallas; San Francisco. 











The Only Screw That Stays Tight 


The continual heating and cooling caused 
loosening of handle screws on the flat irons 
of one manufacturer. Every type tried failed 
to stay tight until RB&W’s unique Spin-Lock 
tapping screws were used. This solved the 
problem. Their hardened teeth lock into the 
surface, require more torque to loosen than 
to tighten. One piece fasteners, they speed 
assembly time, 


Product 








“SPEEDWALK’’ SYSTEM HANDLES MASS MIGRATION DAILY 


To speed commuters from tube trains to surface 
lines at Jersey City, New Jersey, the Hudson & 
Manhattan Railroad installed a passenger con- 
veyor capable of moving 10,800 passengers 
hourly. 

Built by Stephens-Adamson Mfg. Co. and 
Goodyear Tire & Rubber Company, the Speed- 
walk* system travels 227 feet at 120 feet per 
minute on spun rollers formed from B&W 
Electric-Resistance-Welded Steel Tubing. On 
their weary homeward journey passengers ride 
up a 10 percent grade, formerly known as 
“cardiac climb”, for the first 137 feet. 

Because of its known characteristics, the 
choice of B&W Tubing was natural for this 
service. 

If you plan to design or build equipment re- 
quiring tubing . . . seamless or welded . . . car- 











bon, alloy or stainless steel . . . for pressure or 
mechanical use, send for Mr. Tubes. He can 
aid you in selection and help you get the most 
for your money. Or write for Bulletin 361. The 
Babcock & Wilcox Company, Tubular Prod- 
ucts Division, Beaver Falls, Pa. 


*Trade-Mark TA-5057(m) 


Seamless and welded tubular products, seamless welding fittings and flanges 


in carbon, alloy and stainless steels 
, y 
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FORL AM: 


Question: 


“How do you filter a Vitamin Solution ?“ 


A manufacturer of vitamins experienced 
considerable difficulty with filtration in 
one of his vitamin processes. The filter 
element used clogged after a mere 5 


gallons of material had gone through. 
How could he eliminate frequent cleaning 
and maintenance and still achieve a clear, 
sparkling syrup? 


Answer: 


Ingenuity 
their 
PR-255-15 Aviation Fuel Filter. This 
unit is made of aluminum and con- 
tains a pleated paper Micronic® ele- 
ment. The filter has been extremely 


Purolator recommended 


satisfactory. One cartridge filters 100 
gallons before servicing ... nearly 20 
times more than the previous filter 


with an even finer degree of filtration. 


Since the cartridge is of the disposable 
type, it is removed and replaced after 
each run, cutting time, handling and 
loss to a minimum. The excellent re- 
sults of this application of a standard 
aviation type filter to a highly special- 
ized operation demonstrates the advan- 
tages of Purolator’s exceptional experi- 
ence in solving filtration problems 


MAIL COUPON FOR DESIGN INFORMATION 


PURDLATOR 


FIRST in the 5 field of filtering 


& 


ee eae 


Dept. D12-829 Purolator Products, Inc., 970 New Brunswick Ave., Rahway, N. J. 


Please send me the following filter information 


Purolator's new 


Filtration Manual for Designers 


I'm enclosing 25¢ to cover postage and handling 


NAME 


COMPANY 


city 


TITLE 


ADDRESS__ 


ZONE 


| 
| 
| 
| 
Enclosed is a description of our filter problem. How should we solve it? | 
| 
| 
| 
| 
| 


New Parts and Materials continued 


Series, handles operating pressures to 
1500 psi. With heavy-duty, 


ous service solenoids, pilot operated, 


continu 


either two-position, four-way or three 


position, four-way types are availabl 


Sizes range from } to | in 
port Machine Co., Inc 


Ind 


I Oogans 


Logansport 


For more information 
Circle 95, inside back cover 





Epoxy Glass 
For Printed Wiring 
Vhis material is primarily for 


Surtacc 


megohm. The 


trical and electronic uses 
resistance is 1,000,000 
laminate is a\ 
by 47 in 


in. Standard finish is 


uilable in sheet sizes 39 
with thicknesses from te 
1 semi-gloss 
light 
Available with coppel foil on 
National Vulcan 
ized libre Co LOS¢ Beech St.. Wil 


mington 99, Del 


and standard color natural 
brown 


one or both sides 


For more information 
Circle 96, inside back cover 


Single-Worm, Right Angle 
Gearmotors 

Ihese units are available in ratings 
4 to 30 hp, for a-c o1 d-c service 


Worms, integral with the shafts, arc 


(Continued on page 439) 
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SMALL MIRROR PART REFLECTS 66'% SAVING: 
GRC DIE CASTING ELIMINATES SCRAP LOSS 


Brass screw machine part made from bar-stock 
meant big scrap loss, high cost; Gries die cast part 
means no scrap loss; costs only Yard as much! 


This rear view mirror component was an expensive part of the assembly when 
made of brass because so much costly metal was completely lost in machining (see 
diagram). Gries’ die casting of the same part for Roberk Mfg. Co., Norwalk, 
Conn., completely eliminates the scrap loss. In addition, Gries, design flexibility 
permitted casting the part with a “material-saver,” for further cost reduction. The BRASS SCREW MACHINE PART 
brass part actually was 3 times more costly than the Gries zinc die cast part! showing scrap loss 


GRC’s exclusive die-casting methods produce finished tiny parts, trimmed,ready 
for-use, in one high-speed automat‘c operation at low, Jow tool cost. The rear 
view mirror part is being die cast less 
wastefully, less expensively, and more 

uniformly, at high production rates 


Gries’ unusual techniques and special 
facilities permit almost unlimited design 
latitude. No part is too small—maxi- 
mum weight, % ounce; maximum 
length 1 inches. Economical mass 
production — from 100,000 to many GRC DIE CASTING 
millions — assures lowest costs designed for minimum metal usage 


Send for your copy of Gries’ new informative 
Die Casting Bulletin 


GRC DIE CASTS GEARS AND PINIONS Tee. 
INONE Piece ror LOWER UNIT cosTs | &QyeA7 OQ | cmies nus comPLeTe FACILITIES 
On SEY Ge FOR SECONDARY OPERATIONS 


most cases, Gries’ die cast zinc 


GRC MAKES WIDEST RANGE OF WING | atioy parts need no secondary oper 
NUT TYPES AND SIZES aa. However, GIRC hes fll facile 


for tapping, threading, drilling, ream 





Mass produced in the widest selection ing, special machining and assembling 
of stock sizes to fit all cost and applica 
tion requirements, GRC wing nuts are 
also available in many types to meet 
unusual requirements. These include cilities for the application of surface 
wing nuts with high, low or narrow finishes to small die-cast parts. Special 


when needed. Gries’ Finishing Depart 
Lower cost, improved design, faster 


ment has special mass-production fa 
production is possible because GRC 


gears and pinions are die cast in one 
piece. These one-piece zinc alloy as- Salk 

wings to meet space limitations — and methods are used for most commercial 
semblies can be die cast with shafts or 


with serrated base for locking action, in 


center holes, or in combination with finishes, including electroplating, bar 


many applications. All have finger-grip 
cams, hubs, spacers, flanges, etc. Many , 8 grit rel-finishing and chemical treatments 
combinations are available from stock | "cessed wings, exclusive with Grie 
dies for less precise applications at no 


tool charge. Special designs and close- 


tolerance requirements are produced 4 5 
at nominal tool charges 


Maximum size of Gries’ gears and | f 
pinions is 1-5/16" O.D. x 1/16” face . 
width; on the smaller diameters wider 
faces can be furnished. They are avail GRIES REPRODUCER CORP. 
159 Beechwood Ave., New Rochelle, N. Y. © NEw Rochelle 3-8600 (Z wy 





ible in quantities from 100,000 to mil 





lions. Write for catalog sheet, samples 








STAINLESS STEEL 
a lelel md te]+]!i wile). | 


Now! you can grow 
with your markets 


because Washington 
steps forward 
1. Making available an adequate and dependable 
source of supply for Type 430 stainless steel. 


} 


Dig 


2. Reducing the base price of Type 430 sheets to 
provide you with savings of $200 per ton as 


compared to Type 302 stainless sheets. 


1 tohe 


Many designers at 


ot stainless 
satistactorily employ Type 430, 


Type 430 sheets are immediately available for delivery without restriction 
We are supplying the 18-8 grades against rated orders only 
your copy, “Care 


Send for 
$30 Stainless” 


y . 2 | 
Washington Steel , 
Corporation ; and Use oj 
8-G WOODLAND AVE., WASHINGTON, PA. 





New Parts and Materials continued 


GLOBE PRECISION 


For more information 


rcle 97, inside back cover 


Data Tables 


For more information 


rcle 98, inside back cover 





Miniature Portable 
Controller 


W 


GI OBE INDUSTRIES. 


; 


For more information 
Circle 99, inside back cover 
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ANGLgear 


takes 
power 
Teel Slare 
corners 
neatly! 





There's an ANGL gear 
to solve virtually 
any 90° power 














take-off problem. 


Simple, compact, permanent- 
that’s ANGLgear, the stand- 
ardized right-angle drive 
ANGLgear is versatile; can 
be mounted four different 
ways; thus is easy to design 
into your power transmission 
system. ANGLgear has high 
capacity: Model 340, rated 
3 hp at 1200 rpm, will trans- 
mit a torque of 2500 Ib, in. 
ANGLgear is sturdy; has 
tough Coniflex* gears, anti- 
friction bearings, and is lubri- 
cated for life. 

ANGLgear comes in 1/3, 1 


and 3 hp sizes, with 1-1 or 
2-1 gear ratios and 2- or 


~ 


3-way shaft extensions 

Next time, specify ANGL- 
gear in place of costly or un- 
wieldy custom-made drives. 
See our literature in Sweet’s 
product design file: then con- 
tact your local distributor or 
write us for information. 


*TM The Gleason Works, Rochester, N.Y 


AIRBORNE ACCESSORIES 


CORPORATION 
HILLSIDE 5, NEW JERSEY 





CATALOGS and BULLETINS 


To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 357 


Die Casting Standards—Publicatior Relavs—Catalos 
AD (I-M7-56T), 9 pp, contains engi telephone AN 
neering considerations under followin midg ermet 


headings composition and prop¢ 
f aluminum castings; ch 
of aluminum alloys; alloy 
ence chart; composition 


erties of copper base casting 


U 


stings and alloy selection; com] Circle 106 
tion and properties of magnesium 

ings; and characteristics n seo 
illoy die castings. Ameri ( i ulabl tin 
ing Institute, Inc., 3 

New York 17, N. ¥ 


Circle 100, inside back cover 


Bervilium (¢ 


opper Cat 


Connectors—Bulletin 26A, 2 pp, « amunates 
scribes miniature continent 

nectors, including code number 

nations. DeJur-Amsco Corp 0) :' 
Northern Blvd Long Islay } ctscl NI f: 

N. ¥ 


' 1. inal 
Cree 10%, ins Variable Pullevs 


Pumping—Booklet, 35 py _ describe T 


pumping svstem problems 
rotary geal pumps 
on hvdraulic and 
lems, friction loss, 
onstruction and desig 
irp., Rockford, Il 


Circle 102, ins 


Variable Speed Drive—| 
describing speed rec 


Foote Bros 


HA 


Circle 103, inside back « 


Speed Reducer—Bulletin L. MIA 
describes in-line reducers and di 
suitable for use with foot-mount 
motors. Foote Bros. Gear & Machin 
Corp., +545 S. Western Blvd., Cl 
io 9, Ill 


Circle 104, inside beck cover 


Flow and Level Sensing—Bullcti 
55D, 2 pp, describes devices that 
indicate a lack of material suy Laminated Metals 
flow in a handling operation. Richar d 

son Scale Co., Van Houten Ave., Clif 
ton, N. | 


} 
nis 
yp! 


escribes laminat 
of preciou 
Circle 105, inside back cover 
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DIELECTRIC STRENGTH. National Vulcanized Fibre 
gives electrical parts high dielectr trength—plu 
toughness and excellent forming properties. Has ideal 


application a ulat 


MACHINABILITY MECHAN 
TRENGTH. New paper-base PHENOLIT 


t only has excellent arc resistar 


two tS ee 
materials 
of 
unlimited \ 


application % 


Here are six ideas to spur your imagination. They only suggest 
the many things that are being done better at lower cost with 
versatile Vulcanized Fibre and PHENOLITE® Laminated Plastic. 
The full list of current and new uses for National Laminates 
would more than fill this page and many more! These are coming 
up almost every day. For the property range of National Lami MPACT DESIGN—ECONOMY—HIGH TEM 
nates is a designer’s dream. Over 80 basic materials grades avail teeny a ben ~ ey nnd “ a ae 
able in sheets, rods, tubes, rolls, coils or fabricated parts. act Conign, simplify procuct 





FREE GUIDE TO LAMINATED PLASTICS gs; 
| 


National’s new materials 
comparator chart directs 
you quickly and easily to 
the right material for your NATIONALE 
application 

Compares specific prop 

I pon I pro} VULCANIZED FIBRE CO. 
erties of 35 basic mate- 
rials grades—over 600 

. sc! 

property values — anada: National Fibre Company of Canada, Ltd. + | 

For your FREE copy, neni ; 

= “ rEC 1BR *® PHENOLITE LAMINATE PLAST . 
write direct to Dept H-8 NATIONAL NYLON © PEERLESS INSULATION © KENNETT MATERIA 
HANDLING RECEPTACLES © VU )T WASTEBASKETS © LESTERSHIRE 
TEXTILE BOBBINS © VUt T PRODUCT ® THE HOME 


WILMINGTON 99 DELAWARE 
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Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT evcomwniin 
Computer engineers 


Solid-state physicists 
ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division. 
ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 


related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 


OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 


LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities. 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 

your education, experience 

ACT AT ONCE 
and geographic preference to: 
Employment Department, 


Professional Personnel Section 2 


THE NATIONAL CASH REGISTER COMPANY ¢ DAYTON 9 « OHIO 


Product Engineering August, 195¢ 





Catalogs and Bulletins continued 


illoys. Improved Seamless Wire Co., 
775 Eddy St., Providence 5. R.1 


Circle 113, inside back cover 


Power ‘Transmission Equipment 
Brochure, 12 pp, describes flexibl 
couplings, variable speed pulleys and 
transmissions, universal joints and 
motor bases. Information includes 
operating data, horsepower ratings, 
sizes and types. Lovejoy Flexible 
Coupling Co., Dept. PEN, 4800 W 
Lake St., Chicago 44, III 


Circle 114, inside back cover 


Stainless Steel Castings—Bulletin 
156-H, 2 pp Chart correlates ACI 
designations with corresponding AISI 
type numbers and ASTM designa 
tions. Empire Steel Castings, Inc., 
Reading, Pa 


Circle 115, inside back cover 


Indexing Tables—Catalog 301, 24 pp, 
describes tables, power units, controls, 
mounting plates, indexing mecha 
nisms. Ferguson Machine & Tool Co., 
Inc., P.O. Box 5841, St. Louis 21, Mo 


Circle 116, inside back cover 


Sprockets—Catalog 200, 14 pp, d 
scribes hub, plate, fixed bore, tapered 
bushing types along with roller chain 
Cullman Wheel Co., 1344 Altgeld 
St., Chicago 14, Ill 


Circle 117, inside back cover 


Relief Valves—Catalog 551, 16 pp, 
contains information on selection, de 
sign and function. Fluid Controls 
Inc., 1284 N. Center St.. Mentor 
Ohio 


Circle 118, inside back cover 


Explosion-proof M otors— Bulletin 
GEA-6341, 8 pp, discusses design and 
maintenance of induction motors, ] 
through 30 hp, for use in hazardou 
locations. General Electric Co., Sch« 
nectady 5, N. ¥ 


Circle 119, inside back cover 


Leather Packings—Handbook, 60 pp 
5 Pl 


discusses design and ipplication. In 
cludes tables listing recommended di 
mensional standards for various tvpes 
of mechanical packings. Mechanical 
Leather Packing Div., National In 
dustrial Leather Assn., 320 Broadway 
New York 7, N. ¥ 

Circle 120, inside back cover 


Tolerances for Printed Circuits—Bul 
letin P-9, 2 pp, includes diameter tol 


(Continued on page 345) 
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New Friction Material 
provides smoother action in 
oil-cooled applications 


Designers and users of oil-cooled Clutches, Torque Con 
verters, Power Take-Offs and Brakes are benefiting from 
Thermoid’s new series of Woven Asbestos Fibres. 


NO METALLIC PARTICLES—This unique new Thermoid 
Friction Material contains no metallic particles to clog 
small ports in oil systems. It is lighter and less expensive 
than metallic friction discs. The woven fabric, impreg 
nated with special oils and resins, provides a cushioning 
effect that assures smoother action and more positive 
engagement. 

AVAILABLE TWO WAYS — The new material can be bonded 
to metal with thermosetting adhesives and assembled 
alternately with metal pressure plates. Thermoid will 
furnish either the friction material alone, cut to the re 
quired size, or bonded to the plates. 


Thermoid Woven Asbestos Fibre may be used in 
applications other than oil-cooled by varying the weave, 
impregnating ingredients and processing treatment 


Get full details now. Write or call 


THERMOID COMPANY 


her Trenton, New Jersey 





MOLDED RUBBER PROBLEMS 
AROUND? 


If you are, we can save you 
time, money and patience! 
Call in Tyer, the company 


with 100 years’ experience in rubber research, 
development and manufacture. 
Tyer’s specialized knowledge 

can help you solve the toughest 

molded rubber 


problems, whether they’re 


mold or manufacture. 


Our 100% SS Annivewary 


INVCL filha ly 


ANDOVER, MASSACHUSETTS, U.S. A. 


matters of 


ae 


TYER RUBBER COMPANY 

Industrial Division, Andover, Massachusetts PE-8 I 
Gentlemen 

Please send me the new Tyer Rubber Engineering Brochure 
including technical specifications and relative properties | 
of natural and synthetic rubbers. 


Please have Tyer field engineer call on_________ 
No obligation, of course. (date) 
NAME 
FIRM 
STREET 


CITY ONI STATI ee | 
— ee ee ee ee ee ee ee ee ee 
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ELCO SCREWS ARE GOOD SCREWS 
Ask a man who has used them 


SMALL SCREWS Special equipment and special engi- 


neering and tooling experience enable us to offer a 
broad line of screws of various types in the smallest sizes 
for which dimensions are standardized. These include 
body diameters as small as No. 0 and lengths as short 
as %”". They can be made in any of our standard and 
special materials, and with any of our regular finishes 
Engineering or design assistance is available whenever 
needed. Stock is carried in many sizes — write for our 
Small Screw Stock List and free samples. Send your 
prints for prompt quotation! 


WOOD SCREWS THREAD-CUTTING 
MACHINE SCREWS SCREWS 
MACHINE SCREW PHILLIPS AND SEMS 
NUTS SCREWS 
TAPPING SCREWS PIPE PLUGS 
COLD HEADED PRODUCTS 


sae wlll 


‘SCREWS 


‘apoio 


STOVE BOLTS 
CAP SCREWS 
LAG SCREWS 
DRIVE SCREWS 
SPECIAL SCREWS 








WE ALSO SPECIALIZE IN MAKING ANY OF OUR PRODUCTS 
OF THE FOLLOWING MATERIALS 
Stainless Steel Copper Monel 


Bronze Silicon Bronze Aluminum 


Brass Ambrac Special Analysis 


ELCO ‘x0 SCREW CORPORATION 


1958 BROADWAY + ROCKFORD, ILLINOIS 
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Catalogs and Bulletins mntinued Here’s why you should specify 
inces of unp ind plated hol DINGS Direct-Acting MAGNETIC DISC BRAKES! 





Wherever you require a quick, 
smooth stop and dependable 
holding, with low mainte- 
nance costs ... that’s the 
place for Dings Magnetic 
Brakes. Simply designed and 
ruggedly built, these efficient 
units are direct-acting for in- 
stantaneous release and posi- 
tive stops. There are no me- 
chanical linkages and levers 
to maintain. Designed for 
mounting on all old and new 
re-rated NEMA type “C” 
motor flanges. Always specify 
Dings Brakes from your regu- 
lar motor supplier . . . ask 
about Dings complete engi- 
neering service for your brake 
problems. 


Decimal Equivalents—Combi 


Circle 


Motors and Generators 


THRU-SHAFT DESIGN 


( ' While a Dings Brake accommodates the standard NEMA shaft ex 
: ; . Write for Bulletin BK4003 tension, eliminating the necessity of using special shaft extensions 
Nich a simple modification of the cover converts the brake for Thru-Shaft 
applications. This facilitates direct coupling, use of hand cranks 

tachometer, plugging switch, pulleys, etc 


DINGS BRAKES, INC. 
A SUBSIDIARY OF DINGS 
MAGNETIC SEPARATOR CO 
od 47) West Electric Avenue 


Milwovkee 46, Wisconsin 





See ovr Catalog in SWEETS PRODUCT DESIGN FILE. Section 5a/Di 
08156 


cle 124, inside back cover 


aunts Reis Tees Another of the Reasons Behind Brad Foote Quality— 


e The heat treatment a gear receives is probably the 
PVC Pipe and Fittings—\Memor most important single factor in determining its long range 
C tan wear characteristics. Here at BRAD FOOTE we pride our- 


ide back 


selves on having equipment designed to provide the 
widest possible variety of heat treatments. 

e But in addition to standard heat treating and testing 
equipment we have a few extra safeguards. One of these, 
rather unusual in our business, is a complete Metallographic 
laboratory. Specialized equipment allows us to examine | 
or photograph the grain structure of all of our metals, in 
order to determine the most effective methods of heat 
treatment and to serve as a check on the quality of finished 


work, 

e Metallographic examination is just one of the many 
reasons behind BRAD FOOTE quality. Prove to yourself the 
savings this extra quality can mean. Let us quote on the 
geor requirements for your next program, without obli- 
gation. Brad FOOTE MAKES ALL TYPES OF GEARS— 
Mi IN A COMPLETE RANGE OF STYLES AND SIZES 


re ww t>, BRAD FOOTE GEAR WORKS, INC. 
309 S t e Avenue Ciee ‘ r . 


Hydraulic Pump Motors—Bulletin 22 . 


Bishop 2 4 f 4 TWX 28 
ri 1m ) ny l ( A AMERICAN GEAR & MFG. CO PITTSBURGH GEAR COMPANY 
subsidiaries POs iii : Prtchure f Ph p 


, 





WHEN YOU 


Switches 
and Keys... 


NEED 


. .. you'll be glad to know 
that expanded production at 


STROMBERG-CARLSON 


now makes available to you the 
top-rated products formerly dis- 
tributed only to the Independent 
telephone industry. 


This announcement promises the 
two most important things in your 
supply problem—gquality in the 
products and no priority in orders 
for these hard-to-get items. 

The 62-year reputation of 
Stromberg-Carlson is your guar- 
anty of excellence. And our boom- 
ing expansion program lets us of- 
fer production to industries we 
could not supply in years past. 
START with a look at 
our new catalog—sent 
on request. Or, if you 
have an immediate 
and specific problem, 
write to the address 


below and we'll sug- 
gest a solution 


s¢ 
wr 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
TELEPHONE INDUSTRIAL SALES 
119 CARLSON ROAD, ROCHESTER 3, N.Y 


346 





Catalogs and Bulletins continucd 


into torque or horsepowei » oo 


Rockford, II] 
Circle 129, inside beck cov: 


Roper Corp., 


Leather Packings—lolder, 4 
scribes U and V-packings, cup and 
flange packings. Chicago Belting ( 
Washington and Green St., Chicag 
7, Ill 


Circle 130, inside back cove 


U and V-Packings—l older, 4 p) 
scribes line of interchangeabk 
leather and fabric packings. Chi 
Belting Div., Chicago-Atlas 
Corp., 125 N. Green St., Chi 
I] 


Circle 131, inside back cov 


Check Valves—lolder, 4 pp, d 

valves for gas and fluid control. Kepner 
Products (¢ o.. 7/321 W 59 St Sum 
mit, Il] 


Circle 132, inside back cove 


Bulletin 35¢ 
tool limit switches 
19 contact arrangements 
ible with seven models. R. B 
son Mfg. Co., 102 St. Clair 
N. W., Cleveland 13, Ohi 


Circle 133, inside back cover 


Limit Switches 
on machine 


scribes 


Visual Aids—Catalog, 20 pp, describes 
method of 


ind layouts 


“drawing” charts, graphs 


with sensitive 
Commonh 
recognized lines, shapes, bars 

cut office 
pre-printed on _ tapes 
backing. Char 
Pak, Inc., 1OOA Lincoln Ave., Stan 
ford, Conn 


pressure 
tapes and _ templates 


bols and dic furniture 
plate 1 


sheets with adhesive 


Circle 134, inside back cover 


Wire-Wound Resistors 
+ pp has data on types, 


Bulletin B-5 
constructior1 
temperatur 
coefficient, derating. Internation 
sistance Co.. 401 N. Broad St 


delphia 8, Pa 


tolerance, dimensions, 


Circle 135, inside back cover 


Miniature Flexible Couplings—Bull 
tin MC-100, 4 pp, 


drawings, 


has dimensi 
material specification 
mensions, bore size and list 
I'homas Flexible Coupling ¢ 
ren, Pa 


Circle 136, inside back cover 


Chrome Surface Treatment of Steel 
Bulletin 5, 8 pp, describes process for 


increasing heat, wear and corrosion ré 


(Continued on page 348) 


There is only one 


LIMBEROLLER 
IDLER 


JOY’S NEW 
BELT CONVEYOR IDLER 


e Cuts Maintenance Costs 
e Lasts Twelve Times Longer 


e Easily Handles Sticky, 
Corrosive, Abrasive Materials 


The Limberoller is a new type of belt-con- 
veyor idler that has been setting length-of- 
life records wherever used. It has already 
given over twelve times the service life of 
conventional idlers in handling abrasive 
foundry sands, coal, petroleum coke, pot- 
ash, copper ores, copper mill tailings, iron 
ore, wet concrete, triple super-phosphate, 
ammonium sulphate and sticky fertilizers. 
This radical, new idler consists of pres- 
sure-molded neoprene or rubber discs on 
a flexible steel cable. Only two bearings 
are used and these are up out of the dirt 


The Limberoller is unaffected by most cor- 
rosives that damage steel . . . is ideal for 
chemical, sulphur and salt plants 

Get details from Joy Manufactu 
pany, Oliver Building, Pittsburgh 22, Pa 
In Canada: Joy Manuafacturn 

Limited, Galt, Ontario 


ring Come- 


(Canada 


Write for FREE Bulletin 97-44 


Comsat « Jon Eegioum- 


For Air and Go 
Generator Vac f ond 


ors, Oxygen and Ni 
trogen 
Boosters, ( 
Hydraulic Fitt 


SINCE 1851... OVER 100 YEARS OF 
ENGINEERING LEADERSHIP 
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Scientist at control box of a Sanford-Bennett High-H-Permeameter 
measures hysteresis loop of Indox ceramic magnet. 


An interview with Dr. Rudolf K. Tenzer, scientist, 


The Indiana Steel Products Company 


BECAUSE PERMANENT MAGNET 
remanence changes, resulting from varying 
temperatures, often necessitate corrections, 
compensations, or allowances, Dr. Tenzer 
undertook a series of studies on the subject. 
Some of the data used by him in answering 
the questions posed below resulted from 
work sponsored by the Wright Air Develop- 
ment Center of the U.S. Air Force. Reprints 
of an article by Dr. Tenzer on the subject 
are available by writing The Indiana Steel 
Products Co., Dept. ¢ Valparaiso, Ind. 
Question: How does the remanence of 
permanent magnets vary with tempera 
ture? 


Answer: Normally, remanence decreases 
with an increase in temperature . . . be- 
coming zero at the Curie point, where all 
ferromagnetic properties vani 


Question: Does a change in temperatur 
result in a permanent change in rema- 


nence? 


Answer: Not necessarily. Investigations 
which we have conducted show that 
temperature effects on ferromagnetic 
materials reveal both non-reversible and 
reversible variation 


Question: Can the result of these influ- 
ences be evaluated? 
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Answer: Proper measuring techniques 
will evaluate the non-reversible varia- 


tions as well as the reversible variation 


Question: Are non-reversible variation 
permanent changes in the remanence of a 
magnet? 


Answer: Non-reversible variations aré 
permanent until the initial remanence 
ff 


restored by remagnetizing. This effect 


not the same as irreversible metallurgical 
changes which prevent restoration of ini 


ial remanence by remagneti 


Question: What are reve 
in remanence? 


Answer: When a magnet has been stabi 
lized for a certain temperature range, 
remanence variations within this tempera 


ture range are reversible 





THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, INDIANA 


WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS 


Question: How ar 
for a given temperat 


Answer: 

peated ten riven 
variation 
becomes zero and anence at roon 
temperature remain re same for each 


additional cyck 


Question: Can the amount of remanence 
variation with temperature be predicted? 
Answer: Our experiments in this field 
have produced quantitative results wl 
can be used in predicting both the rever 
ble and the non-reversible variation 
remanence resulting from temperatur 
change. 


Question: Over what temperature rang: 


can these measurements be applied? 


Answer: Our initial work in this field ha 
been carried out in the temperature rang 


t 
fron 60°C to 350°C 





Indiana expands research 
and production facilities 


expanded r 
and increa 


permanent n 
permane 


“Cattle Magnets’’ protect Bossie 
from stomach-aches 
taples and 
‘auses a a 
t - To pre 


an Indiana 


tle Magnet.”” The magnet remains ir 


nr omac! gathering the stray 


This keeps it from passing to her 


ach he has four, you know 


can cause great distres 


INDIANA 
PERMANENT 
MAGNETS 
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tan 
aiffusion of Chie 
face. Chromall ( +5 
town Road, White | is, N. ¥ 
Circle 137, inside back cover 





Panel Fasteners—Cat 
ribes thre 


inside back cove 


stations checked 1 Sox 2 New H 
in minutes Circle 139. inside back cover 


Shock and Vibration Mountings—P 
»..Lleaders in2 and 3 etin 10 . t l 


i 


Dimensional Cam Production« 


and developers of unusual 


Metalworking contours! NM chine lool Clutch—B 


Parker equipment affords ultra- 

precision in 100% inspection of 

Master 3 Dimensional contours 

... The location ofa given station 

can be accurately established to 

a tolerance of +.00005”, with . 
respect to specified data, by pro- Vibsation Isolation 
jecting the 3 parameters simul- “ ; = 

taneously on micrometer ver- 

niers. This Universal Optical 

Measuring Machine is another 

first in Parker Precision. 


nsicge Dack ¢ 


With a Parker designed 3 Dimensional Com Servo Motors and Generators—CATA 

paritor, an infinite number of stations on LOG 7 oa , 
roduction 2 and 3 dimensional cams, can 

fe compared to a master in minutes, where 

previous methods required many hours. The 

3 Dimensional Comparitor gives 100% com- 

parison between ultra-pre- 

cise master and production 

cams to tolerances of + 

.0002”. 





Electric Furnace Iron 
Send today for "3 Dimensional 
Cams"—technical data on Parker's 
ability to make superhuman func- 
tions automatic. 


tH 
= 
DARK ET 
UATE CL | . 
, - . ” ervili 
STAMP WORKS. IN o ae ne 
CAM DIVISION ~ Seen Be 
FRANKLIN AVENUE @ HARTFORD, CONNECTICUT (Continued on page 


um Copper Strip B 
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calling eee two words that can change your future 


Someday soon you may hear thos¢ 
words — have an opportunity to talk to our 
representatives in the privacy of your home 

There’s an excellent reason why 
you should welcome such a call. It will give 
you an opportunity to ask questions about our 
attractive openings, our excellent wage rates 
and liberal employee benefit plans 

In work as demanding as aircraft 
engine development, there is tremendous chal 
lenge, Skills mature fast. Men of ability are 
soon recognized, encouraged and rewarded. 

There are other advantages. For in 
stance, at the Hartford Graduate Center of 
Rensselaer Polytechnic Institute you can 
study for advanced degrees. And, of course, 
you'll find living is pleasant in New England 
with its superior educational, cultural and 
recreational facilities. 

If you are interested in a better 
future, mail the coupon today. If more con- 
venient, send us a letter with the required in- 


formation. Be sure to include your home tele- 
phone number. 


M. Peterson, Dept. 7, Design Employment 
& Whitney Aircraft, East Hartford, Conn 
arn rea at ur openings for pr 
' t 


as been in 


Bearings 
Piping 
Contr 
Test Eq 
‘ Test Rigs 
' Probler 
Total years Mechanical Design experience 
You can reach me at Most co 
home telephone 


hours for receiving calls are betweer 


NAME 
HOME ADDRESS 


ciITy 


| PRATT & WHITNEY AIRCRAFT 


RCRAFT RPORAT N 


EAST HARTFORD 8, CONNECTICUT 


World's Foremost Designer and Builder of Aircraft Engines 
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) NEW HAMPSHIRE BALL BEARINGS, INC. 


PETERBOROUGH » NEW HAMPSHIRE 


ENGINEERING BULLETIN 


ON MICRO-BEARINGS 
Miniature Instrument Ball Bearings 


Subject: RADIAL AND AXIAL PLAY 


| FIG. 1 BALL SIZE on fie. 2 
MEAN CALCULATED 3 MEAN CALCULATED CONTACT ANG 
RP AND AP VALUES FOR AND RADIAL PLAY VALUES FOR 
VARIOUS BALL SIZES VARIOUS BALL SIZES 








This bulletin explains the interrelation 
between radial play, axial play and 
contact angle in small instrument type 
ball bearings, and assists in specifying 
these characteristics correctly for typ- 
ical applications. 


~ 
- 











DEFINITIONS 

Radial play is the maximum possible 
radial displacement of the inner ring 
with respect to the outer ring when the 
bearing is unmounted. Avial play is 
the maximum possible axial displace 
ment of the inner ring with respect to 
the outer ring when the bearing is un 
mounted. is defined 
the angle between a plane perpendicu 
lar to the bearing axis and a line con 
necting the two points on a given ball 
where it makes contact with the race 
ways under a condition of pure thrust 
load. 

Radial play, axial play 
angle are geometrically 
but since radial play is the 
ily measurable, it is the 
usually specified. 

In Fig. 1, values of axial play re- 
sulting from a gi radial play and 
ball size, are given for reference 
purposes. 


~ 
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CONTACT ANGLE (DEGREES 
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AXIAL PLAY (INCHES) 


Contact angle 
































RADIAL PLAY [i 
and contact DIAL ’ 


interrelated, 
most read- 
characteristic 























0 Q 


Typical Micro-Bearing 


ven 


23 & I 


of the shielded type shown in exploded, 
assembled 


cut-away and fully 
views 


matically yields zero radial play. A 
high radial play, such as .0005 to .0008, 
is recommended in cases where axial 
play is to be reduced to zero by exter- 
nal means. 


RADIAL PLAY SPECIFICATION 


with lou 


, ’ : 
hould not be 


{ hearing radial play 
subjected to mtere 
fitting. This causes reduc- 
tion in radial play which may 
create excessive pre load re sulting 
in early bearing failure. 
Low radial play results 
allou able angle of misaliaqnn ent 
in important feat hall 
bearing is its ability to adjust it- 
elf inte rnally to possible housing 
misalignment, particularly when 
through-boring is not possible. 
There is one situation, however, where 
low radial play is recommended. If the of 


SPECIFYING RADIAL PLAY 

Two fundamental considerations must 
be established before arriving at a cor 
rect radial play specification: (1) the 
direction of the load imposed on the 
bearing, and (2) the axial play control, 
if necessary for the proper functioning 
of the unit. This is ultimately a prob- 
lem of considering the contact angle 
resulting from a given radial play. 
High radial play is associated with 
high contact angle. This relationship is 
illustrated on Fig. 2. 


ference 


in a low 


There is a misconception among many 


bearing users that 
matically 


radial play is auto- 
considered under the ABEC 
classification. Such is not the case. 
However, standard “MICRO” bear- 
ings are assembled with a radial play 
of not less than .0002 nor greater than 
.0008, dered. If this range 


ure or a 


unless so 01 


TYPE OF LOAD .0002 to 


If there is a measurable arial load, 
such as is encountered with bevel gear- 
ing, or in an application such as illus- 
trated in Fig. 3, the bearings should 
operate at a high contact angle. Under 
such circumstances, a radial play of 
.0005 to .0008 is recommended. 

If the application involves a pure 
radial load, such as in the case of spur 
gears (Fig. 4), there is no concern 
with contact angle, since it will be zero. 

LOW RADIAL PLAY 
Functional requirements of the appli- 
cation will dictate whether the radial 
play is low or standard. However, be 
fore low radial play is specified, the 
following factors must be considered 
t 

ay — Maximum distance one 
with 
ut the appli- 
able force when both 

the same plane. 


ve diametrically 
ther witho 





Arial Play — The 


elative axial mo 


maximum 
vement of 
ner race with respect to the 
oute when both races are 
coaxially centered, without 
the application of measur- 
ébie force 


bearing is to be subjected to very high 
repetitious radial shock loads, low 
radial play minimizes the possibility of 
bearing damage by distributing the 
over a greater number of balls. 
AXIAL PLAY CONTROL 
If a design calls for axial play values 
of .002 or less and the bearings are to 
be used to limit axial travel, it is not 
good practice to achieve this by speci- 
fying low radial play. The design 
should provide for external means of 
adjustment such as shims. For such 
cases, the recommended radial play is 
from .0005 to .0008. 

Great care should be exercised if any 
means other than a calibrated spring 
s employed to take out all axial play. 
Preloading, with its many complica- 
tions, may result. Zero axial play auto- 


load 


Weather vane bear- 
ng carries purely 
thrust load and nor- 
mally high 
contact angie and 
high radial play 


FIG. 4 


involves 


Spur gear bear 
@ purely 
contact 


ngs carry 
radia! load where 
angie is zero 


.0008 is acceptable in the 
application, it is recommended that 
No Radial Play Specification be placed 
on the bearing. 

Radial play is specified most con- 
veniently by a tolerance range. Thus, 
while the radial play of a given bear- 
ing might be .00036, it is more con- 
venient to represent this value as 
.0002 to .0005. Detailed instructions 
for specifying other than standard 
radial play values are incorporated 
our catalog. 

Since radial play is determined dur- 
ing the bearing manufacturing, speci- 
fications of other than standard values 
should be considered carefully at the 
design stage, as it may result in de- 
lay in assembly and delivery. 


DESIGNERS HANDBOOK OFFERED FREE 
TO ENGINEERS 

If you work with miniature bearings, 
you'll find this new, 70 page author- 
itative publication a great help in 
designing instruments 
or small _ electro-me- 
chanical assemblies. 

It will be sent free 
to engineers, draftsmen 
and purchasing agents. 
Write: New Hampshire 
Ball Bearings Ine., 
Peterborough 1, N. H. 
1956 


Product Engineering August, 





Will stepped-up 
performance 
increase sales of your 
power equipment? 


Specify ONAN 


SHORT-STROKE, LONG-LIFE 


Model CCK 

12.9 HP. 2-cylinder 
opposed 4-cycle 
Gasoline-powered 


Model AJ 

5.5 H.P. One-cylinder 
Gasoline-powered. 
4-cycle 


Onan short-stroke 1ir-cooled engines give 
you a combination of performance charac 
teristics which can add powerful selling fea 
tures to your engine-driven equipment. They 
are designed for mntinuous 
to run hundreds of hours with 
attention. Short-stroke, 


l bearing 


seTVice 
minimum 
low-friction design, 
extra-large surfaces, Stellite-faced 
exhaust solid Stellite exhaust valve 
seats and many other long-life features give 
you a big premium in trouble-free 

Onan engines are compact in all 
sions, light in weight 
easy starting. They deliver full rated power 
even under a variety of conditions 

If stepped-up performance will sell more 
equipment for you, you can build in this 
extra saleability with Onan engines at no 
extra cost. Write us or call 


D. W. Onan & Sons, Inc. 


4040 Univ. Ave. S.E., 


valves, 
service 
dimen 


smooth running and 


adverse 


Minneapolis 14, Minn 





Lightweight, air-cooled 
Onan Diesel engine 


Model DRP 


Two-cylinder, opposed 
15 H.P. ot 2300 RPM 
4-cycle. Solid injection, 
full Diesel. Electric start- 
ing. 12-volt generator 
Full pressure lubricotion 








AIR- COOLED 
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Catalogs and Bulletins continued 


and tempers available, and forming 

properties for a high conductivity al 

lov. Beryllium Corp., Reading, Pa. 
Circle 145, inside back cover 


Nickel 


20 


Alloy Tubing—Catalog 12, 
pp, tabulates specific mechanical 
properties and chemical compositions 
of 13 analyses of nickel and nickel al 
loy tubing. A table of standard pro 
duction limits includes maximum and 
minimum walls for each tubing 
sis in each standard size. 
Tube Co., 1556 
Norristown, Pa. 

Circle 146, inside back cover 


analy 
Superior 
Germantown Ave., 


Hose Fittings—Catalog 18, 7 pp, cov 
ers couplings, clamps, nipples, valves 
and manifolds. Hose Accessories Co.., 
2700 N. 17 St., Philadelphia 32, Pa 


Circle 147, inside back cover 


Blind Rivets—Bulletin TL-118, 4 pp, 
has specifications and design details of 
rivets, as well as listing of proper guns 
and heads for applying them. Town 
send Co., P.O. Box 237-Z, New 
Brighton, Pa. 


Circle 148, inside back cover 


Perforated Metals—Stock list, 6 pp, 
industrial and 
metal 
at warehouses. 


describes decorative 
perforated 
stock Information as 
to sheet sizes, type and gage of metal 
ind percent of open area is given. Pet 
forated patterns are illustrated actual 
size, Harrington & King Perforating 
Co., Inc., 5617 Fillmore St., Chicago 
I) 


sheets carried in 


Circle 149, inside back cover 


Bulletin 544, 


In pressure sensing 


Back Pressure Control 
6 pp, shows device 
pilot, control valve circuits. Industrial 
Engineering Corp., 525 E. Wood 
Louisville 8, Ky 


Circle 150, inside back cover 


bine, 


Bulletin 5605, 
rating charts, 


Rotating Limit Switch 
4 pp, 


dimensional diagrams, 


contains voltage 
wiring illustra 
tions, application 
prices. Furnas Electric Co., 
McKee St., Batavia, II. 


Circle 151, 


photos and iist 
1050 W 


inside back cover 


Variable Speed Drive—Bulletin 1600 
B7P, 14 pp, contains 
about operating 


information 
principle, design, 
component parts, definition of engi 
neering terms and formulas, and 
includes selection tables and illustra- 

(Continued on page 352) 


TOPAY's EMPHASIS is on speed — 
both in domestic appliances and 
industrial applications. Mica is a won- 
derful insulating material. It has ample 
mechanical strength, will not react with 
resistor substances and is unaffected by 
oils or organic solvents. It will not 
crack under extreme temperature 
changes nor lose its dielectric value. 


COMMUTATOR MICA 


Oo 


~ 
~~ 


INSULATION 


Molding Plate — Segment Plate 
— Mica Rings — Mica Segments 
Mica Bushings 


Class B and Class H 


For all types of starting and 
generating motors 


Accurate to specified dimensions 


Properties controlled to assure 
fullest efficiency of assembly 
and operation of commutators 


FLEXIBLE MICA 
& COMPOSITES 
Class B and Class H 
Sheet, roll and tape forms 
Formed slot liners 


MICA TUBING 
Round, square, rectangular 
Class B and Class H 
Specified dimensions 


COIL & SLOT 
INSULATION 


Molded or formed to 
specified dimensions 


Y-26 HIGH HEAT MICA 

Completely inorganic Con 
amnee the durab ty high 
t vaiue 
and high 


gee insulation 
B te mpe t ~ re resistance 
reflective value. It is available 
in large sheets, 16” x 36” and 
16" x 50”. Pieces stamped t 


your exact specification 


Tell us your area of interest and we will 
send you large samples for testing 

or, better still, send your drawings for 
quotation and learn how you too can 


have better insulation at lower cost. 


MAG co. 


ed eal 


\s setts 














4 Superior Designs 
Slip Ring Brush Assemblies 
for Electronic Use 


“SILVER. GRAPHITE a \ \ 


BRUSH { HIN 
& 
AWA 


SILVER SLIP RING 74 


Low noise Stable contact 


level resistance 


BRASS BAND 


LAMINATED 
PLASTIC 
— HOLDER 


BRAIDED COPPER WIRE SHUNT 


CS BERYLLIUM COPPER SPRING 


~ & \ 


USS \ Ss 

A | ™ COPPER ail 
MTT, S BAR 
AY a, Long 


Very . 


low fricti | 7 
ow friction lh 
<> 


_. 


brush life 


Superior Brushes Belong 
on Products Like These) 


The drawing above suggests how 
thoroughly the Superior staff 
works out every detail of a job. 
Superior will design and build any 
or all parts of a brush assembly, 


OR we will build to your design. 


H rite for our Catalog 6-DS. 
Letterhead request, please. 


SUPERIOR CARBON PRODUCTS, INC. 
9115 GEORGE AVENUE, CLEVELAND 5, OHIO 
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tions of drive dimen 
ton Corp., Harrison, N 


Circie 152, inside 


Nickel Alloy ‘Tubing—Catalog 
describes cold d 
ipillary, hypodern 
nickel allov tubing. J. B 
Malvern, Pa 

Circle 153 


Thermistors—¢ 
gives dimensio1 
descriptions and 
pecihcations for ' 
cision thermistors 
rods, discs, washer 
semblies len 


Mellon St., Framing! Ma 


Circle 154 nside back cover 


Air and Vacuum Pumps 
2 pp, describes line of a 
pumps. Leiman B 


iristie St Neu 


"iGe DoCcK cove 


Large Diameter Thin-Wall Tubing 
Data Memorandum 4, 5 pp, descril 
tubing in 

from @ t 
nesses of 
Tube ( 

Norrist 


nside back cove 


Single-Plane Swivel Joints 
sheet $#06-A 2 


in contrast to 
iligning s 
Dept [-27 

. roy 


rin 


Anodized Aluminum Strip 
} . 


) 


] 


ived alumi 


pp, deseri 
dized ind « 
on Orban Co., In 

Ave., New York 16, N 


Circle 158 


PVC Compounds—B 
deals with use of t 
the manufacture of mgi inyl pip 
ind fittings. Summarizes typical physi 
cal properties detern 1 on speci 
mens representing th ympound 
ind tabulates I haracteris 
tic chemical immersion ults. B. I 
Goodrich Chemical ¢ 446 Rose 
Bldg.. ( leveland 15. Ol] 10 
Circle 159, inside back cover 
Solenoid Valves—Catalog 201, 32 pp, 
contains engineering information, flow 
(Continued on page 355) 
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mounts standard 17” chassis 
in standard 18” rack or cabinets 


REQUIRES ONLY 19/64" SPACE PER SIDE- 





YET HAS 


FULL ROLLER ACTION 


© 
(fits RETMA rack hole spacing) 












































The Grant 3400 Thinslide requires only 19/64” space per 

in standard racks and cabinets. Allows instant access to chassis measuring 
from 10” to 16” deep. Tilts through 100° for under-chassis servicing. Positive 
lock in “out” position. Lock has finger-tip release for instant return or removal 
of chassis. Eight hardened steel rollers carry the rated load of 100 Ibs. smoothly 


and easily—durability insures frictionless rolling for thousands of cycles of use. 


Slide mounting not only provides for quick access—it usually eliminates need 
4 7 l b 


for rear access doors and rear aisles—a very important saving of spac« 
3 z I 


The Grant 3400 is a versatile slide, suited for use in your product 
equipme nt, prototype and breadboard work, and in production line « 
equipment. Very moderate cost allows a wide range of application 


equipment, 
Write today for Grant 3400 


Thinslide Technical Bulletin— contains 
full data and specifications. 


FFANF wovsrma SLIDES 


: Grant Pulley and Hardware Corporation 
factories: 31-77 Whitestone Parkway, Flushing 54, N. Y. 
944 Long Beach Avenue, Los Angeles 21, Calif. 
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All Sutco employees MUST prove their ability through 
dexterity test, aptitude test, and preliminary training 


Built to your EXACT specifications... 





Over the years, Sutco has proved its ability to 


design and build — eeonomically and with pre- There is something 


cision — fractional horsepower motors to meet . 
NEW in motors! 


their customers’ every need...and to meet their 

Sutco has added to their standard line 

of shaded-pole motors a complete neu 

in shaded-pole or permanent split-capacitor, concept of permanent split-capacitor 
motor design...the Mini-Lap*..de 

fractional horsepower motors — Sutco can meet signed to set new standards for min- 


exact specifications. Whatever your requirements 





, >t ost lus highe 
them. Refer your motor requirements to our staff Se eae one ee ae 
——— : efficiency...ratings through 1 H. I 
of competent sales and product engineers for the 
I . I 8 Sutco Standard Shaded-Pole Motor 


most economical recommendations. Ratings Are: 


@ 2 Pole — upto %» H.P 
e@ 4Pole—upto'g H. P. 


Write to: Sutco, Original Equipment Division. @ 6 Pole — upto 4 H. P 


* Patent Pending 


ORIGINAL EQUIPMENT 


@ UuIca 


THE ©. A. SUTTON CORPORATION, INC., WICHITA, KANSAS 


Product Engineering — August, 1956 





Catalogs and Bulletins continued 


charts, operation and construction de 
tails, illustrations, prices. Automatic 
Switch Co., 391 Lakeside Ave., Or 
ange, N. J 


Circle 160, inside back cover 


Rotary Cam Limit Switch—Bulletin 
1600 B, 8 pp, describes limit switch 
for mechanical presses. Danly Machine 
Specialties, Inc., 2100 S. Larami 
Ave., Chicago 50, III 


Circle 161, inside back cover 


Hydraulic Oil Coolers—Bulletin 55-69, 
S pp, describes air and water type 
coolers for industrial hydraulic sys- 
tems. Vickers Inc., Box 302, Detroit 
32, Mich 


Circle 162, inside back cover 


Cast Irons—Folder, 4 pp, covers com 
monly used specifications of gray and 
nodular (ductile) cast irons. Specifica 
tions for cast pressure pipe, soil pipe, 
valves, and fittings are also summa 
rized. Gray Iron Founders’ Society, 
Inc., 930 National City-E. Sixth Bldg., 
Cleveland 14, Ohio 

Circle 163, inside bock cover 


Directional Control Valves—Bulletin 
80300, 16 pp, includes details of valve 
body construction and functions of 
standard and special plungers. Oilgear 
Co., 1578C W. Pierce St., Milwaukee 
4. Wis 


Circle 164, inside back cover 


Shock and Vibration Mounts—Bullc 
tin 56-02, 7 pp, provides design pro 
cedure for application of shock and 
vibration mounts to protect shipboard 
and vehicular equipment. Includes 
complete performance data and char 
acteristic curves for obtaining proper 
system natural frequency to protect 
equipment. Barry Controls Inc., 830 
Pleasant St., Watertown 72, Mass 
Circle 165, inside back cover 


Single-Phase Motors—Bulletin 470-A, 
4 pp, describes 10 and 15 hp all 
weather high ‘orque, capacitor-start, 
capacitor-run, single phase motors 
Robbins & Myers, Inc., Springfield, 
Ohio. 

Circle 166, inside back cover 


Plastic Products—Brochure, § pp, 
gives information on chemical, elec 
trical and mechanical properties of 
Teflon and Raylon, and also provides 
complete specifications on sizes in 
which sheets, tape, molded and ex- 


(Continued on page 357) 
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now! 
economies in 


NYLON 


means savings in gear 
costs up to 90% 


Our many years of pioneering and successful 
production of Nylon Gears, plus new reduced 
mold charges, can now make even greater econ- 
omies for you in the use of Nylon Gears. With 
the great variety in molds now possible, Nylon 
should not only be considered as an economy 
measure but the answer to many problems 
where a compact design is necessary. Nylon 
Gears are quiet, durable, efficient and need less 
lubrication — they mate perfectly with metal 
gears. 

Let our engineers with more than a decade 
in gear experience show you how Nylon Gears 
can save you money — let us consider your gear 
problems during the design process—send blue- 
prints or specs for prompt estimates. 


rnocess GEAR <. 


4602 W Fullerton + Chicage 39. timo 





covuepon 


sszu0gv 
*"ANVdWOD 
*"3WYN ‘AION! 


90 


re-GRiPe Henagor NU-CUP Pont Fisted Socket 
Set Lacking Secart Heed WadOee or Set Serews 
Set Screw Cap Screw Socket Mead Tamper resistant 


Just a few of the many 


BETTER SET SCREWS 


Resulting from SETKO’S Improved 
Isothermal Heat Treating 


Now Serko brings to the users of prod on 
set screws, the many advartages of Isot 
Heat Treating 


“#S UIOW CSL OD “Siw B “e295 15 


‘hh “e1He9g 


JeyUNy @w Pues es0e;d YOHOKHGO 40 4802 NOY MA 


@ Prevests Decarburization @ Makes screws tougher without 
© Stops Scale reduction of hardness 


@ Minimizes Distortion @ Ends “Metal Shock” caused by 
@ Overcemes Lack of Uniformity sharp temperature changes 
@ Improves Finish @ Reduces Stresses in Parts 


Fill in and mail coupon at right for further data 


crevy 
& Dts. Co. 


153 Main St., Bartlett, Ill. (Chicago Suburb) 


41 -4DOpY [OUUSWJOS; UO DJDP 


We Specialize in Solving Puzzling Set Screw Problems 


355 





A few of our openings include: 


ENGINEERS 

For the analysis and design of 
missile structures and other air- 
borne equipment. Also adhesives 
engineers, metallurgical and ma- 
terials engineers with aircraft or 
missile design expcricnce 
MECHANICAL ENGINEERS 
lo participate in the design and 
development of missiles, missile 
launchers, aircraft structure, 


| 
component installation, environ- 





mental test equipment and 
general mechanical design 
AERONAUTICAL ENGINEERS 
For the analysis and design of 
missile launching equipment for 
high-speed aircraft, including 
coordination and liaison 

with many major airframe 
manufacturers 

DYNAMICS ENGINEERS 

To work on shock and vibration 
problems in an aerothermal en- 
vironment. Also elasticians to 
work on advanced aerothermo- 
elastic problem 


— . , 
there s an ¢ xceptional opportunity for you at Hughes. high-speed flight 
ENGINEER 


F research related to the sel 


tion of materials and develop- 


many excellent openings for mech nical and 
llenging assignments in the areas of high-spex 
j 1 , ‘ t fabrication techmque 


und antennas. This work concerns devel 
h theoretical and actual problems of hea nsher. LIAISON ENGINEER 


mnctreials cect To work between Dev lopment 
Laboratories in Culver City and 
ohe h military and commercial } ! Engine 
Men qualified for ¢ ities are assured 
future in a Career W leading center for advanced « ul 

You owe it to you ) investigate this opportunity to ¢ THERMODYNAMICIST 


1] I So) 
ssured of a practical Tucson 
tor 


ry l ntrac 


} 
ilarv while workin leading scientists and engineers in the id To perform analytical and ex- 


1 1 1 1 _ . ] nal ; " 
climate of Southern California. Mail us your resume to qualify | perimental unalysis of heat 
sonal interviews transfer from electronic com- 


ponents via natur il convection, 


forced-air convection, and 
radiation 
The S€ positions ai availavdle 


in the Research and Development 
activity at Tucson, Arizona 


Culver City 


California 
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ty 


uded rod vailable 


Raybest in| uM I Manheim 
I 
inside bock cover 


Valve Stem Packing—Bulletin, 4 pp, 


mm Tw nerTal ypes 


braided 
sbestos varn nd plasti manner m 
le, illustrates shapes 


scd, ind lists size 


bestos - Manhattan 


168, inside back cover 


Gearmotors—Bulletin 1SS( l¢ pp, 


comp I Ve a l r¢ of 


hsts ratings t to 30 hp, 


Automatic Clutches—Bulleti 
) illustration rT 
mati 
Salsbury 
\ Lo 


nside back cover 


Whiteprinting Machine—l\ 
i] + ; : 


ct istru 


back cover 


Letterhead Requests Only 


Manufacturers who published following 
lnerature ask that requests for copies be 
nade on company letterheads 


Standard and Simplified Drafting 


Booklet, 56 p tain peech on 


Electrical, Electronic Hardware—¢ 
| 8-57 2 | ontain 
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BEARING APPLICATIONS 


Striking cost reductions in bearing applications 
in many mechanical products are made possible by 
the use of Bunting Sintered Powdered Metal 


Bearings and parts. 


Bunting engineering counsel can guide you in 
the selection of designs and alloys that will 
provide bearings of exactly the type, 

design and material that will 

fully meet both cost and 

functional requirements, whether 

the material be Cast Bronze 


or Sintered Metal. 


A competent group of Bunting Sales Engineers in the 
field and a soundly established Product Engineering 
Department put at your command comprehensive 
data and facts based on wide experience in the 
designing and use of cast bronze and Sintered 


Powdered Metal Bearings and parts. 


Write to our 
Product Engineering 
Department in 
Toledo or consult our 

nearest Sales 


Engineer. 


Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 





Synchronous and 
Induction Capacitor 
Type Motors 


R-24. Typical applications for this revers- 
ible, 4-pole induction motor are in servo 
mechanisms, as a balancing motor in 
recording instruments or as a control 
motor for voltage regulators. It has low 
rotor inertia for fast response applications. 
When operated 2 phase, it can be con- 
trolled electronically; or operated single 
phase asa permanent split capacitor motor. 
R-25. Typical uses are for recording in- 
struments, dictating and adding machines. 
Approximately 2" in diameter, it is avail- 
able in either induction or synchronous 
construction with reversible rotation. 

Both the R-24 and R-25 are available 
with gear case speeds from 1/2 to 3600 
RPM, torque ratings up to 75 oz. inches 
or higher, and single phase, 2 or 3 phase. 


HOLTZER-CABOT MOTOR DIVISION 
NATIONAL PNEUMATIC CO., INC. 
125 Amory Street, Boston 19, Mass 


GENTLEMEN: Please send me data sheets on 
the Holtzer-Cabot R-24 and R-25 Size Motors 


Please have representative call 


Name 
Company 
Street 


Zone State 


aS Sa 


et 


—— 
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= “SANS, SOUCI. 








Ad Libbing 


Loose talk says that researchers and 


engineers are introverts, timid, not 


sales minded, and lots of other nega 
tives. Of course any person with a 
balanced mind knows that sweeping 
statements of this kind are never truc 
Usually the exceptions to the rules 
outnumber the 
comes to applying a generalization to 


adherents when it 


a whole group, class, creed, race or 
nationality. 

When it comes to salesmanship, I 
know of two instances in which 
learned research workers demonstrated 

degree of sales acumen that is not 
commonly found even 
men themselves. The one 


was a beautiful example of 


among sales 
instance 
“silent 
salesmanship.” This is not common 
because salesmen, in general, like to 
talk and practically all courses in sales- 
manship revolve around training in 
how to talk, how to hold the audience, 
and how to sway the prospect with 
promises, descriptions and the veiled 
threat that he will miss much and be 
considered of low estate by his neigh- 
bors if he fails to buy the swimming 
pool, lawn chairs, bar for the recre 
ation room, or whatever it may be. 
Now no one can doubt that such 
sales courses do train a man to sell 
his wares to the broad consumer mar- 
ket. “Foot-in-the-door’ tactics and 
“keeping up with the Joneses” 
however, do not often sway 


appeal, 
manage 
ment to accept, produce and sell some 
newly developed “laboratory” prod 
ucts And once in a while you do 
discover an engineer who is smart 
enough to know it. 

It was quite a few years ago when 


by the Editor 


I heard this story from one of the 
veeps of Du Pont. As he told it, the 
chemists in research had devoloped i 
new kind of insect spray that pos 
sessed amazing qualities. Merely a light 
spraying in a room or hall would kill 
all the flies, mosquitoes and whatever 
there. Humans 
would not be affected by the spray 
The chemists called it DDT because 
its full name was unfortunately all but 
unpronouncealblc 

At that time a spray of such power 
had been unheard When the re 
searchers talked about it to the sales 
executives, the latter raised their eye 
brows and coldly remarked, “How 
nice!” It was evidently 
hard sledding to manage 
ment that a few hundred thousand 
dollars should be invested to set up 
for the manufacture of this stuff, and 
to get 


other insects were 


going to be 


convince 


few hundred thousand more 
it on the market. 

After much maneuvering the chem 
ists were able to get a meeting 
arranged at which sales managers, ad 
vertising managers and a good repre- 
sentation of top management would 
give the chemists an opportunity to 
convince them that DDT was really 
a product with a promising future 
The three chemists held a meeting in 
advance to plan their presentation 

The main 


large air-conditioned room 


meeting was held in a 
There was 
Indeed, 


the atmosphere of a funeral prevailed 


much dignity and decorum 


Che chairman spoke gravely as he ex 
plained the purpose of the meeting 


(Continued on page 361) 
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INLET SECTION 


side or top inlet ports— 
optional usage 


tapered thread or split 
flange connections 


ay 


OUTLET SECTION 


low pressure return 
a end outlet port 


WORKING 


—— SECTIONS 
three-way, three position 
work port blocked 


four-way, three position 
work ports blocked 


four-way, three position 
work ports open 


four-way, four position 
work ports blocked in 
neutral position—open in 
fourth position 





NEW DIRECTIONAL CONTROL VALVES 
DO THINKING FOR CYLINDERS AND MOTORS 


Every working section of these new 
valves has its individual built-in check 
which blocks against all return flow 
until the return pressure is overcome by 
pressure build up from the pump. This 
means that irrespective of the number 
of working sections which may be in 
operating position no load drop can 
occur. Danger resulting from erratic 
operation or one load dropping while 
another is being positioned is elimi- 
nated. Not even the slightest pre-lift 
drop can occur as a load is being 
positioned. 

Other important new features have 
been incorporated in these new valves 
which reduce their internal pressure 
loss. Internal passageways are larger, of 
more uniform cross section, free from 
abrupt change of direction and have 
smoother wall surfaces. Spools are solid 
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and without internal restriction. Thus 
constriction to flow inside these valves 
is less than other valves and their pres- 
sure drop has been improved as much 
as 15%. All sealing between sections 
and at ends of spools is by O-rings in- 
stead of gaskets, so now you can use 
these valves at working pressures up to 
2000 psi and have trouble free, leak 
proof operation with the timing action 
so exact and precise that “inching” 
loads to exact position is a stable op- 
eration. 

Safety protection for the hydraulic 
system, plus overload protection for 
the structural members and tools of the 
machine in operation, are provided by 
a new combination overload relief- 
pressure control valve. It is built into 
a complete cartridge and is easily re- 
moved as a unit from the inlet section 


of the valve bank. Thus inspection of 
this important sentinel is easy and re- 
placement can be accomplished in a 
matter of minutes. 

Available in three sizes, you will find 
these new ‘'B” series valves have higher 
performance ratings than other valves. 
To assist you in selecting the size best 
suited for your application, data is 
available to show their internal pres- 
sure drop for different volumes of flow 
under varying operating pressures as 
encountered in actual operation. 

Wr te to De } t 


al Shearing and Stamp 


G-31, The Commer 


ping ( ompany 
Youngstown, Ohio: Chicago, Illinois; 


Salt Lake City 


LOMVMEROCVAL 


shearing and stamping 








LIQUID LEVEL CONTROL 


with the 


B/W RELAY 


Type LH Relay 


for 
Pump Down Control 


POSITIVE AND DEPENDABLE 


The B/W system of liquid level control consists of a transformer 
type induction relay and a holder for one or two electrodes, de- 
pending on the desired operation and the type of relay used. 
The relay incorporates a primary or line voltage coil connected 
to a permanent source of alternating current, and a secondary 
or electrode circuit coil connected to the electrodes immersed in 
the liquid being controlled. Energizing the primary coil causes 
an induced voltage in the secondary coil; thus the secondary 
coil is never connected to the power line 


LIQUID IS ELECTRICAL CONDUCTOR 


The liquid itself is the electrical conductor that completes the sec- 
ondary circuit. When this secondary circuit is completed, by the 
liquid contacting both electrodes, the magnetic attraction set up 
in the legs of the relay core causes the armature to close, and 
open or close the load contacts. A built-in holding circuit main- 
tains this contact until a predetermined fall in liquid level breaks 
the circuit. By adjusting the electrode settings, the range of opera- 
tion can be controlled 


FOR PUMP UP and PUMP DOWN 
APPLICATIONS, SIGNALS and ALARMS 


B/W relays are designed for either pump up or pump down 
operation. In addition, by using a single electrode they are well 
suited for signal and alarm applications 


NO MOVING PARTS 


The complete absence of moving parts in the liquid insures long 
and trouble-free performance. Because of the very low current 
in the secondary circuit these relays are ideal for many switching 
jobs outside of the liquid level field 

Consult our engineering department on any special control 
opplications 


CATALOG 
on request 


@ It covers the complete line of 
B/W Induction Relays, Enclo 
sures, Contactors and Starters, 
Multiple Pump Controls, Electrode 
Holders, Starter and Relay Com- 
binations, Special Controls and 
Panels 


B/W CONTROLLER CORPORATION 
2218 E. Maple Road, Birmingham, Mich. 


FIRST th THE FLOATLESS CONTROL FIELD 


Light metais design tips 





Physical Properties of Magnesium Alloys 





























ABOVE TABLE points out certain physical properties of 


magnesium alloys which often dictate the choice of magnesium for partic- 
ular product applications. 


We have found, for example, that while the thermal conductivity of 
magnesium alloy is rather stable, the coefficient of thermal expansion is 
approximately 0.0000145 per degree Fahrenheit within the temperature 
range of from 70 to 212° F. This physical property would have an espe- 
cially important bearing on designing magnesium assemblies that are to 
be rigidly connected to other metals 


Consideration of mechanical, physical and chemical properties of 
magnesium are fully described in Magcoa’s Magnesium Design Handbook 
Write today for your free copy 


MAGNESIUM COMPANY oF AMERICA 


UGHT METALS FABRICATION DIVISION . EAST CHICAGO 27, !NC 


FREE... 64 PAGE 


CATALOG 


WORLD'S LARGEST 
LINE OF WORK HOLD 
ING EQUIPMENT — 
CHUCK JAW BLANKS 
CAST ALUMINUM 
AND MALLEABLE 
KNOBS, WHEELS 
HANDLES — PLUS 
HUNDREDS OF OTHER 
JIG AND FIXTURE 
COMPONENTS 


‘magcoa 


COMPLETE DETAILED SPECIFICATIONS 
ENGINEERING DRAWINGS e COST SAVING DATA 
write for your copy —TODAY! 


JERGENS TOOL SPECIALTY CO. 


Dept. P.8 712 E. 163rd St., Cleveland 10, Ohio 
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for prompt service and delivery on 


INDUSTRIAL WIRE CLOTH 


with mesh openings 


from this 


to this 


eee we me 


in 9 weaves 
in any metal or alloy 
in bulk or 
fabricated parts 
The Cambridge 
Wire Cloth Co. 


Dept. P * Cambridge 8, Md. 


METAL SPECIAL 
CONVEYOR METAL - 
BELTS FABRICATIONS 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


LET US FILL your next 
order for wire cloth in any 
mesh or weave Ca your 
Cambridge Field Engineer 
he’s listed under Wire 
Cloth” in your classified 
telephone book OR, 
WRITI DIRECT for 
FREE 80-PAGE CATA 
LOG and stock list 

full range of wire 
available Describes fabri 
cation facilities and 


useful metallurgical data 





BUT GARRETT’S GOT 
IT FOR QUALITY 


No sir, you can’t beat Garrett when 
it comes to top quality in small parts. 
Their “statistical quality control sys- 
tem” means every shipment you get 
is the finest. But quality is only part 
of what I like about Garrett. They 
manufacture and stock the world’s 
most complete line of washers and 
hose clamps. Boy, when you need 
any kind of a lock washer, flat wash- 
er, spring washer or hose clamp you 
get it fast . . . most everything right 
out of stock. 

When it comes to stampings and 
assemblies that's where their high- 
speed automatic equipment stars. 
Turns out exactly what you want in 
no time at all. 

Sure, I'm a tough buyer. I want the 
best. I want it fast. I want it priced 
right. And Garrett is the place for me. 


LOCK WASHERS 

FLAT WASHERS 

HOSE CLAMPS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


OF PHILADELPHIA 





continued 


Sans, Souci 


They had sold a few to some of the | 


small roads and then sent Mack to 
crack the biggest of them all, the 
Pennsylvania Railroad. 

If such a sale could be made, the 
prospects for lining up business with 
the smaller roads certainly would be 
bright and rosy. 

Mack went to the railroad offices in 
Philadelphia to meet with the Pennsy’s 
purchasing agent, superintendent of 
motive power, a couple of roundhouse 
superintendents and a 
Mack had with him a sample head 
light. 

Nothing that Mack said or did suc 
ceeded in raising anything other than 
The 


claimed the glass parabolic 


few others 


sales resistance railroad men 
reflector 
would crack from vibrations from the 
locomotive. Mack took out the beau 
tiful glass reflector and showed how 
it was mounted on a felt lined ring 
that was held entirely by 
springs. ‘That 
grunt and the comment, “Sure, it’s 
O.K. for a fellow like you working on 
this nice clean table top, to take out, 
But in a 


roundhouse the mechanics are rough 


SUSPCTISIC mn 


was greeted with a 


and replace the reflector 


They would drop the reflector down 
on the bench and that would be the 
end of it.” 

Mack argued, explained and told 
how the Boston and Albany had had 
no trouble of that kind. He did not 
say the Boston and Albany 
one such headlight on trial, and had 
had it only But 
was “no sale” and dejectedly, and per 
haps a little irritably, Mack started 
to reassemble the lamp. Half way 
through the job of fitting together the 


had only 


a week. anyhow, it 


pieces of the sample headlight, the 
unexpected happened. 

Mack’s elbow bumped the glass re- 
flector lying on the table. The re- 
flector dropped to the floor, bounced 
once or twice, and came to rest with- 
out having been damaged in any way 
Mack was quick 
somewhat casual 
is the 


He merely said in a 
“Gentle- 
y ou 


have seen with your own eyes that 


manner, 


men, there real answer 
these glass reflectors are not fragile 
Indeed, we might almost say they are 
unbreakable.”’ 
As he said 
later, “I still can’t figure out why that 
reflector didn’t at least crack.”’ 

Here again, not words but action 


clinched the sale 


Mack got a nice order 


—G.F.N. 


| 


ask the Champ 
ask JOHNSON! 


Have experts solve your heat, 
color, oil resistance, and 
close tolerance problems 

Parts finished to commercial 
and government specifica- 
tions... Two plants for extra 


quality and service 


JOHNSON RUBBER CO. 


MIDDLEFIELD, OHIO EST. 1895 


JOHNSON PLASTIC CORP. | 


CHAGRIN FALLS, OHIO 


ALL POSITION 


Check Valves 


2 WITH THE 


- FAMOUS 


9 | FLEXIBLE 
\ METAL 
\ POPPET 


CAN'T 


For rugged service... cold 
or hot water or steam. Sen- 
sitive. 200 lbs. pressure. Also 
available with Noiseless 
Rubber Poppet. Seven sizes. 
Write today for Bulletin 201. 

Order from your jobber. 


STRATAFLO PRODUCTS, INC. 
FORT WAYNE, INDIANA 
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ABSTRACTS 





Load-Carrying Capacity 
Of Spur-Gear Teeth 
Hob Cut From Molded 
du Pont “Zytel” 101 


Abstracted from “Load-Carrying Capacity 
of Spur-Gear Teeth Hob Cut From 
Molded du Pont ‘Zytel’ 101,” by K. W. 
Hall, Assoc. Prof. of Mech. Engrg., and 
H. H. Alvord, Asst. Prof. of Mech. Engrg., 
University of Michigan, 331 W. Engrg. 
Bidg., Ann Arbor, Mich.; presented at the 
ASME Semi-Annual Mtg., June 17-21, 
1956, Cleveland, Ohio. 
Method of calculating the load-carry- 
ing capacity of spur-gear teeth hob 
cut from molded du Pont “Zytel’” 101 
is based on results obtained by test 
ing 72 gears. Breaking strength rather 
than tooth wear governs the load-car 
rying capacity of these teeth. How- 
ever, wear rates of the teeth, with and 
without lubrication, are also pre 
sented 

Qualities of nonmetalic gears often 
include quictness of operation, ability 
to absorb shock loads, resistance to 
corrosion, and ability to operate with 
various fluids used as _ lubricants. 
“Zytel” is a nylon resin that is ther- 
moplastic and supplied in the form 
of a granulated powder from which 
various products can be molded by 
coventional molding techniques. It 
is made in several varieties, of which 
“Zytel” 101 is the most heat re- 
sistant and best suited for mechani- 
cal parts. In the molded form it is 
easily machined. Typical physical 
properties are 


Tensile strength, 70 F, psi 9300 
Elongation, 70 F, per cent 220 
Modulus of elasticity, 73 F, 

psi 200,000 
Shear strength, psi 8000 
Impact strength, Izod, 73 F, 

ft-lb /in. 2.0 
Hardness, Rockwell R108 


Specific gravity 1.14 


Maximum total composite error was 
0.0013 in. for all gears taken together, 
while maximum tooth-to-tooth com- 
posite error was 0.0006 in. Bending 
stress in teeth was calculated by the 
basic Lewis equation rewritten as: 

S$ = 2TP/Dfy 
(Continued on page 365) 
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WELDON 


FLUID METERING PUMPS 


Positive Displacement Rotor Type. For Industrial Applications, 
Aircraft Anti-lcing and Aircraft Fuel. 
Compact « Light Weight + Small Volume 


IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 
filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 
combined internally for passage through a single port. 


STYLE A—Single inlet double outlet 
type aircraft pump 


STYLE F—Engine driven 
fuel pump 


STYLE C—industrial pump 


Send for Weldon Manual and Catalog with detailed specifica- 
tions and installation drawings. 


» A. crx @ 
3000 WOODHILL road--- CLEVELAND 4, OHIO 





HEAVY-DUTY D-C 
MAN-NETIC 
CONTROLLERS* 


COMBINATION MANUAL and 
MAGNETIC CONTROLLER FOR CRANES— 
CHARGING MACHINES—D-C CONTROL JOBS 


COMPACT 
DESIGN ALLOWS 
INSTALLATION 
WHERE SPACE IS 
AT A PREMIUM 


MOTOR 
AND RESISTOR 
TERMINALS 
a) READILY 
“<\ ACCESSIBLE 
MAGNETIC 
NEGATIVE LINE 


Y TYPES AVAILABLE: 
REVERSE-PLUGGING OR 
DYNAMIC - LOWERING 


Provide four speed points, reversing, 
with all advantages of full- magnetic 
control. Manually - operated cam con- 
tacts are free of destructive arcing 

extremely fast magnetic contactor 
action interrupts power circuit before 
cam-operated contacts are opened 
EUCLID'S EXCLUSIVE "“TIMELOK” 
feature offers maximum dependable 
acceleration timing without extra 
relays ... permits unusually compact 
arrangement of the magnetic panel 


TOE SPACE 
FOR OPERATOR'S 
COMFORT 


For more information, contact our 
representative in your area, or write 
or call THE EUCLID ELECTRIC & MFG 
CO., MADISON, OHIO 


*PATENT APPLIED FOR. 
Ask for Bulletin 4400-4401. 





Te fucud sLECTeC 


EUCLID 


AMD UIC CO. MADISON OHIO 


THE EUCLID ELECTRIC & MFG. CO. 
MADISON, OHIO 





How to Cut Assembly Time and Gear Costs! 


Assembly lines flow faster with Win- 4-pege 
zeler Stamped Gears. Downtime head- SEND FOR Stamped 
Gear folder containing 


aches disappear. Finished assemblies 
run S-M-O-O-T-H quiet. And they valuable Stamped 
last longer, too. Your own assembly Gear data and tables, 
operations will soon reflect the savings Write today! 
made possible by these better, more 

uniform Stamped Gears. WINZELER 

research has cut Gear costs, too. Now, 

‘or many applications, single stamp- 

ings can be laminated and indexed to 

produce wider faces at savings up to 

60%! Send drawings or descriptions 

today 


WINZELER MAMUFACTURING & TOOL Co. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 





For a TIGHT Seal 


lf you have a gasket problem involving 
oil absorption or torque loss, you'll find 


the answer in 


VELLUMOID’S VELBUNA WG-1 


a firm, dense beater mix material. 


It is highly oil resistant and reduces torque 
loss to a minimum. Velbuna WG-1 is one 
of the many gasket materials we have 
developed in our 50 years of specializing 
in the non-metallic gasket field. 


Testing samples gladly sent on request. 
Our sales engineer in your territory is 
always available for consultation. 


VELLUMOID COMPANY 


56 ROCKDALE ST. WORCESTER, MASS. 
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tooth carries all the load. Photographs 

taken under static load 


sitions of engagement showed that 


issumes that onc 
various po 


this condition exists 

Results of tests showed that for 
lubricated teeth, load-carrying capac- 
ity is governed by the _ breaking 
strength of the tecth—not by teeth 
wear. This is also true for non-lubni 
cated teeth, although tooth life prior 
to breaking is nsiderably reduced 
When teeth are cleaned with a sol 
vent, load-carrvin ipacity is greatly 


reduced and governed by tooth 
wear. 

Ihe chart in Fig. 2 is based on test 
results. Note that the failure stress 
continues to decrease with the num 
ber of cycles indicating no definite 
flexural endurance limit for this mate 
rial or stress below which the teeth 
can operate indefinitely without fail 


ure. Allowable or 


should be about 75 per cent of the 


working _ stress 
g 


failure stress 
When teeth are not lubricated after 
being doused initially with oil, failure 
takes place just below pitch circle 
rather than at root of tooth. Contin 
ued operation after a tooth has broken 
tends to mutilate the adjoining teeth. 
\ comparison of the torque capacity 
of the same teeth, with and without 
lubrication, is shown in Fig. 2. For 
(Continued on page 366) 
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MARVEL synclinal FILTERS 


IX 


For Efficient Filtration of - - 
Hydraulic Oils 
Fire Resistant Hydraulic Fluids 
Coolants — Lubricants 


Water 





OVER 650 


Original 
Equipment 
Manufacturers 
Install Marvel 
Synclinal Filters 
as Standard 
Equipment 











Meet 
C. Standards 


SUMP TYPE 


cuteway 


PROTEST EQUIPMENT— 
INCREASE PRODUCTION— 
REDUCE MAINTENANCE— 


Marvel Synclinal Filters installed in the sump or on the line pre 
ceding pump offer maximum protection on all hydraulically 
actuated and other equipment utilizing low pressure circulating 
oil systems. Maintenance and production costs are reduced be 
cause Marvel Synclinal Filters BALANCED design offers greater 
ACTIVE filtering area with sufficient storage capacity for 
filtered out damaging particles, thus longer periods of pro 
ductive operation are attained at minimum “down time” due to LINE TYPE 
maintenance and repairs. (cvtaeway 


PRODUCTION ENGINEERS and MAINTENANCE MEN whose job it is to 
keep production machinery operating at peak efficiency and who have recognized the 
superiority of Marvel Synclinal Filters in the filtration of hydraulic oils, fire resistant hy 
draulic fluids, coolants, lubricants, etc. are specifying Marvel Synclinal Filters on all new 
equipment and standardizing with Marvel Synclinal Filters on all machines within their 
plants. 

Another outstanding reason for their preference is the simple construction of Marvel Syncli 
nal Filters which allows them to be easily disassembled, thoroughly cleaned and reas 
sembled on the spot, by any workman within a matter of minutes. Line type operates in any 
position and may be serviced without disturbing pipe connections. 


A SIZE FOR EVERY NEED 


Available for sump or line installation in capacities from 5 to 100 G.P.M. 
Greater capacities may be attained by multiple installations (as described 
in catalog). Choice of Monel mesh sizes range from coarse 30 to fine 200 


IMMEDIATE DELIVERY 


As in the past Marvel continues to offer Immediate Delivery! 


MARVEL ENGINEERING COMPANY 
7227 N. Hamilton Ave., Chicago 45, Ill 
Phone: JUNIPER 8-6023 


Synelinal 


PE 
Without obligatior please send me complete data 
Marvel Synclinal Filters, as indicated 


Catalog No. 107- 
Lubricants 


For Hydraulic Oils, Coolants and 


Catalog No. 30'—For WATER 
Data on Filters for Fire-resistant fluids 

AQUEOUS SYNTHETIC 
Catalogs Name 
containing Company 
complete data Address 
available on City 
request 








Blowers supply air 
for your product 


PROBLEM: Design any prod- 
uct requiring a blower—up to 
14 psig. of air (or gas). Do 
not increase size, weight or 
cost of product. 


SOLUTION: Only Miehle- 
Dexter Blowers solve this 
problem. Exclusive 3-lobe 
construction provides maxi- 
mum air in minimum size 
blower. Units require little or 
no maintenance. Hundreds of 
applications. Now used as 
powerful new jet engine 
starters in mobile ground 
power equipment. Used for 
pneumatic conveying, agita- 
tion, aeration cooling, venti- 
lating, supercharging. For 
more facts, write for new 
Bulletin 255. 


AVES FOR 6 PSIG DELIVERY PRESSURE 





Typica? capacity 
curve for 6 psig. 
delivery pres- 
sure. Standard 
sizes available 
up to 4000 cfm. 
Vacuum to 15” 
hg. Pressures 
up to 14 psig. 
(90 psig. by 
multi-staging.) 
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Dexter Folder Company 


116 Fourth St., Racine, Wisconsin 
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any desired life, the torque capacity is 


considerably reduced when no lubr 
cation is provided. 
Tooth Wear 


cated, teeth wore at 
gardless of load, provided the tooth 


When lubri 


rate re 


Gear 


Same 


load was not so large as to cause bend 
ing-fatigue failure prior to about 50 
A) and (B 


shows the rate of tooth wear as meas 


million cycles. Fig. 3 
ured by the change in composite « 

ror and the profile change. Since the 
test were open to the atmos 
phere during all the test work, it was 


gears 


concluded that tooth wear might bs 
if teeth 
totally enclosed to keep out all foreign 
particles. Another test that 
without lubrication the rate of wea 
tooth 


reduced or elimianted werk 


show ed 


increased with an 


load. 


increas¢ in 


Materials for Casting 
Subject to Abrasion 
And Corrosion 


Abstracted from “Fontes, aciers et alliages 
divers pour moulage de pieéces devant 
résister 4 l'abrasion, 4 la corrosion, ou 
satisfaire & certaines caractéristiques” by 
R. Poirot, La Huille Blanche (France), 
Nov. 1955. 

Hardness of a given material is not a 
sufficient indication of its ability to 
resist abrasion. Identical hardnesses 
may be accompanied by totally differ 
ent metallographic structures, whil 
on the other hand a very hard mate 
rial may not be suitable because of 
brittleness. 

When the condition is 
relatively light, experience indicates 
that pearlitic nodular iron castings 
give best results. If the abrasion con 
dition is severe, and: 

1. If the parts must be machined 
and are not subject to impact loads, 
martensitic gray iron containing 4 to 


10 per cent Ni is recommended; 


abrasive 


(Continued on page 367) 





| Screens 








Quality 
surface treatments 


for metals 


PARKER 


RUST PROOF 


COMPANY 


DETROIT, MICHIGAN 








olAMOND 


METALS 


THOUSANDS of 
Modern Applications 
We couldn't begin to mention, in this limited 
space, all of the uses to which Diamond Perfor- 
ated Metals are being applied todoy 
In addition to the Sizing 
and Ornamental 
Grilles, with which we started 
forty years ago, we now serve 
@ great number of leading 
engineering and manvufcctur 


| ing organizations, in such fast 
| moving fields as Air Condition- 
| ing, Atomic Energy, Aviation 


Elec 
Smoke 


Chemical Processing, 
tronics, Noise Control, 
Abatement, Space Heating, etc 


| To meet these widely diversified 


| ond 


constantly growing re 


| quirements, we have developed 


| to give 
| competitive costs. 


| ond tell 


hundreds of specialized tool 
arrangements, which enable us 
superior service at 

Write for Coteolog No. 39 
ws about YOUR req 


DIAMOND MANUFACTURING CO. 
Box 40 SASMINS PENNA. 


(Withee Berre Aree) 
DIAMOND PERFORATED METALS CO 
17915 S. Figueroa St., Gardena, Cal 


irrements 


Product Engineering — August, 1956 





Abstracts continued 


2. If the parts do not need ma 
chining and are not subject to high 
impact loading, martensitic white cast 
irons of the Ni-Hard type are indi 
cated; 

3. If the parts are of intricate shape 
and require a hard core as well as 
high strength, air hardening nickel 
chrome steel or similar alloys are re 
quired 

For corrosion resistant castings ma 
terials general'y used include austeni 
tic Ni-Resist types, the 18-8 class of 
stainless steels, the cupro-nickels and 
the nickel-aluminum bronzes 

Ni-Resist materials come in several 
composition limits, each with a special 
field of application. Properties and 
uses are tabulated. They have the ad 
vantage of being fairly easy to cast 

Austeniti tainless steels of the 
18-8 type are more difficult to cast, 
due especially to their high shrinkage 
characteristics; but a number of meth 
ods for improving their castability are 
known 

High nickel alloys of the Monel 
type have a relatively soft and tough 
matrix which carries minutely dis 
persed very hard intermetallic com 
pounds. Additions of tin and silicon 
multiply the number of the dispersed 
intermetalics without affecting the 
properties of the matrix 

The Hastelloys have good resistance 
to hydrochloric and sulphuric acids in 
various concentrations. Hastelloy C 
has, in addition, good resistance to 
chlorine even in the presence of hu 
midity 

Nickel aluminum bronzes have 
good heat, wear and corrosion resist 
ance. In addition, they exhibit good 
resistance to cavitation, erosion and 
stress-corrosion 


Stress-Corrosion of 18-8 


Abstracted from “The Stress-Corrosion 
Cracking of Austenitic Stainless Steels. 
Part I—Mechanism of the Process in Hot 
Magnesium Chloride Solutions” by T. P 
Hoar and J. G. Hines, Journal of the Iron 
and Steel Institute (England), Feb. 1956 
Cracking of 18-8 in hot aqueous mag- 
nesium chloride solutions occurs in 
two stages, the first being a pure cor 
rosion stage in which the presence 
and quantity of applied stress plays an 
insignificant part. This period is fol 
lowed by the initiation of cracks on 
the bared metal surface, and the 

(Continued on page 369) 
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POLYPENCO* 


SHAPES 


NYLATRON GS Nylon Thrust Washers 


Resist Wear * Reduce Noise 


Provide Smooth Operation Without Lubrication 


NYLATRON GS Nylon thrust washers—rapidly stamped from coiled strip 
—outlast other materials wherever there are thrust loads between metal 
parts—such as in fractional horsepower motors 


| 


*, 


NYLATRON GS: 


A molybdenum disulphide filled nylon* formulated to expand 
the field for nylon. It has a higher heat distortion temperature 
and lower thermal expansion than standard Nylon 101, com- 
bined with a lower coefficient of friction and higher wear 
resistance in many applications 


HIGHEST QUALITY: 

You can expect highest quality nylon with POLYPENCO stock 
shapes... freedom from porosity, uniform properties and 
maximum dimensional stability. 


STOCK SHAPES READILY AVAILABLE: 

POLY PENCO Nylon stock shapes are available in rod, strip, 
tubular bar, tubing and slab. POLYPENCO standard and spe- 
cial nylon formulations are easily machinable on metalwork- 
ing equipment. 


FABRICATED PARTS: 
Fabrication service is available for your parts—engineered for 


the best in design, quality and tolerance. Write to the Technical 
Service Department for help on your application 


THE POLYMER CORPORATION OF PENNA. e Reading, Pent 
Export: Polypenco, Inc., Reading, Penna., U.S.A 


polystyrene polymer 


ah Add. Nylon, Teflon!, Q-200.5 (“ov-ite*) and K-51 (*nisrinstet 


; 





a big line 


S6MVALL 


packless 
valves 


Packless valves are designed for tough applica- 
tions, like critical high vacuums, corrosive or 
dangerous fluids and high temperatures. Our 
experience with these problems has helped us to 
design a packless valve line broad enough to suit 
many of these applications. As evidence may we 
present: 


The 431 Series — a greatly improved version of 
the Hoke brass bellows needle valve offering 
extended, leak-tight service life . . . suitable for 
Sampling systems and analysis equipment— 
bronze bellows, stainless steel (blunt or vee) 
spindle in 14" and 14” pipe sizes. 


The 480 Series — Globe or angle valves in brass 
or monel with phosphor bronze or monel bellows, 


The 440 Series — for supercritical applications 
An all stainless bellows valve with Teflon seat— 
14" to 14” pipe sizes. (Both 480 and 440 series 
have replaceable bellows assemblies.) 


The 411 Series - All metal monel diaphragm 
valves with low internal volume and excellent 
service life. 


For those of you who have special problems, 
modifications of these valves are available for 
high temperatures and pressures. You'll find us 
most receptive to your inquiries. 


WE'VE JUST COMPLETED A NEW PACKLESS VALVE 


BULLETIN THAT WE'D LIKE TO SEND TO YOU, 
WRITE TO 


HOKE 


INCORPORATED 


Fluid Control Specialists 
197 S. DEAN STREET, ENGLEWOOD, NEW JERSEY 


SUB -FRACTIONAL HORSEPOWER 


MOTORS 


eer rere err er. 
- 


errr es eer rer rr 


Type Y 
Four pole, Shaded Pole Induction Motor 
3\4" diameter 1/100 to 1/40 HP 
115 or 230 volts 50 or 60 cycles 
Free speed, 1700 RPM 
Load speed, 1550 RPM 


Can be furnished with internal fans for cooling 


erry eer 








Heinze Electric Co 
685 Lawrence Street LOWELL, MASS 


| GRIPCO 
LOCK NUT 


@ To Hold Tighter 


[ @ To Last Longer 
\ 


@ To Cost Less 


in these and hundreds of other ap- 
plications where stress, wear or 
vibration is a factor. The Gripco Lock 
Nut, with its simple, one-piece 
design, has given industry a tighter, 
more positive holding action for 
quicker fastener application at less 
initial cost. No inserts, outside de- 
vices or complicated features — the 
Gripco Lock Nut holding or locking 
action is inherent in the nut itself — 
it costs less to use, gives an easier, 
faster locking and holds tighter for 
a longer time. Impervious to oil or 
water. For faster production, lower 
manufacturing and maintenance 
costs, look into the Gripco Lock Nut 
today. 

GRIPCO PRODUCTS INCLUDE: Gripco Lock Nuts, 
New Gripco “Clinch” Nuts, Gripco Hi-Nuts, 
Gripco Pilot-Projection and Countersunk Weld 
Nuts with or without Gripco locking feature. 


WOT COMPANY © 


102 Maple Ave., South Whitley, Ind. 
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Abstracts continued 


ration of thes racks along 


propag 
planes roughly perpendicular t the 
line of the ipplied stres 

Rate of crack propagation is between 
0.5 and 3.0 mm/h, being accelerated 
by increases in temperature but not 
iffected by stress variations over a wide 
range. Even after it has begun, crack 
ing in be arrested bv cathodic pro 
tection. “Cracks are not initiated at 
the ‘stress-raising’ corrosion pits, but 
begin at points on the bared metal 
surface that are especially anodically 
ictive.’ 

Che problem of stress-corrosion of 
18-8 stainless steels is not likely to 
be solved by illo composition 
hanges, nor by heat, mechanical, or 
urtace treatments On! ithod: 


protection 1s effective 


ASTM Symposium on Solder 


I—Corrosive Fluxes—Their Role in 
Soldering, by R. M. MacIntosh 

II—Gray Tin Formation in Soldered 
Joints Stored at Low Temperature, by 
W. L. Williams 

I1l—The Performance of Some Soft 
Solders at Elevated Temperatures and 
Pressures, by H. FE. Pattee and R. M 
Evans 

IV—Ultrasonic Soldering of Aluminum, 
by J. B. Jones and J. G. Thomas 
These papers were presented at the 
1956 ASTM Symposium on Solder 
in Atlantic City in June 1956 

I—Good soldering practice is largels 
dependent on the choice of the flux 
used Fluxes ire classed iS highly COI 
rosive, intermediate ind noncorro 
sIVE 


have a rapid and 


Corrosive fluxes 
positive fluxing action and can be 
made to penetrate tenacious oxide 
films, but they leave a chemically ac 
tive residue which mai wuse COrTO 
ion. Intermediate fluxes decompos« 
easily on heating and are active for a 
limited time, but they are mm posed 
mainly of organic acids which char, 
burn, or volatilize at high tempera 
ture, restricting the use of these fluxes 
to quick spot soldering operations 
Noncorrosive fluxes are not vered 

['ypical compositions of corrosive 
fluxes are given, as well as special 
soldering practices, particularly of cast 
iron and aluminum 

II—Brittleness can result in soldered 
joints at low temperatures from the 
characteristic behavior of white tin as 
well as from the formation of gray 

(Continued on page 370) 
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THERE WITH I STROKE 
WAS THE ‘“IMPOSSIBLE’’ FLANGE! 


Massey-Harris-Ferguson Limited of Toronto came to Prestvel with a pressing 
problem : 


They had just designed the first all-stainless-steel cream separator. It in- 
volved a flange forming problem, however. 


The Milk Supply Tank, largest single part of the Separator, measuring 233%” 
x13%2"x5%”" deep, has an in-formed flange — notoriously -hard to curl 
smoothly. Now you may think of a separate splash guard welded on, but this 
offers a cranny custom built for bacteria. If at all possible, the flange had to be 
integral with the tank. Could Presteel do it? When flange machine makers 
said it couldn't be done, we stuck to our speciality, press tooling. We added 
local annealing, leaving the top soft and the sides too stiff to buckle 


Result? BAM-in one stroke — the flange curving inward as pretty as an ocean 
ripple! Costs were far below estimates for two-piece construction 


Give Presteel a crack at your toughest stamping problem. Simply send the 
coupon in today. 


WORCESTER PRESSED STEEL COMPANY 
A, 


Re 721 Barber Ave., Worcester 6, Mass. 


| " Please ask your representative to call | 
| ’ 4/7 Please send newest brochure [ 
7 
| iy ’ Name __ 
wn 
Ee Title - 
Street 
| Get a quote from the 


;__leoder — PRESTEEL! 








Since 1926. In the application. 
design and A 


separators, hydrautie Abstracts continued 


How To Get Things Done 
Better And Faster 


tin. Formation of gray tin is influ 
enced by the other metallic elements 
composing the solder. Rate of trans 
formation is a maximum at —20 to 
—60 F. High soldering temperature 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


tends to promote transformation 


Rotary Air Pumps 
for 
vacuum bottling 


Kroiss!’s patented, auto- 


matic, force-free lubrication 
system mokes 
high- 


ideal for 


and flushing 
these direct - 
pumps 
the special requirements of 


drive, 


capacity 


bottle-filling machinery. 


Air - cooled design — or 
water - cooled models for 


heavier duty. 


Class 21-roller-action pumps 
ore recommended for han- 
dling corrosive gases and 
that 
might jam with closer clear- 
The multi-blode de 
sign of the Class 25 pumps 
capacity effi- 


ciencies and is designed for 


extraneous matter 


ances. 


gives higher 
applications requiring high- 
er degree of vacuum. Where 
desired 
for continuous service, the 
woter-jacketed Class 25-WJ 


models are recommended. 


water - cooling is 


EXCLUSIVE CLASS 
26 AIR FILTER 
is available as an integral 
part of each pump up to 10 
cfm — to produce oil-free 
discharge air and also con- 
serve the lubricating oil. 


Write today for 
Bulletins A-1289 
and A-1523 


[ co 


289 Williams Ave. Hackensack, N. / 








solders were shear and im 
pact tested at —40 F. The composi 


tions of the solders are given 


Seven 


I1I—Eleven soft solders were tested 
loading at 255 F. All 
tested to failure of a 
special test joint, and predominant 
Ave! 


cycles to 


under cyclic 


solders were 
location of failure was recorded 


age and mean number of 
failure are given, a 95 Sn, 5 Pb solder 
being longest lived, with one contain 
ing 70 Sn, 30 Pb, 0.25 Ni and on 
with 70 Sn, 30 Pb, 0.2 Ce 


most as good 


being a 


Corrosion of solders by antifreeze 
solutions was approximately directly 
proportional to concentration of solu 


slowed 


tion. Increased tin content 
down the corrosion rate. 
IV—Aluminum’s high susceptibilits 
to corrosion by fluxes has spurred the 
development of ultrasonic soldering 
These utilize 
ally induced cavitation in the molten 
erode the 
tenacious aluminum film and 
promote wetting or tinning of the un 
metal. 


specimens were used for the evalua- 


techniques ultrasonic 


solder composition to 
oxide 


oxidized Two types of test 


tion of solders in two corrosion en 
vironments. 

Photomicrographs of soldered joints 
show the rate of corrosion in distilled 
and in salt water for three different 


soldering alloys. 


Stainless Steel for 
Corrosion Resistant 
Service 


Abstracted from “Stainless Steel for Cor 
rosion Resistant Service”, by K. S. Sarma, 
Journal of the Institution of Engineers 
(India), February 1956. 
After exploring the relevant proper- 
ties of 18/8 stainless steel, the article 
describes the effect of these on the 
fabrication and design of welded 
equipment for corrosive service 
When two pieces of sheet or bat 
are to be weldcd, the electrodes must 
have nearly the same composition as 
the work so that the resultant joint 
will be uniform. Stainless steel can be 
joined by gas or arc welding, provided 
(Continued on page 371) 


BOARDMASTER VISUAL CONTROL 


Gives Graphic Picture 
Money, Prevents Errors 
* Simple to operate — Type or Write on Cards 
Snap in Grooves 
‘° Ideal for Production, Traffic, Inventory, Sched 
uling, Sales, Etc 
Made of Metal Compact 
Over 60,000 in Use 


Full price $49 50 with cards 


FREE 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street @ New York 36, N. Y 


Saves Time, Saves 


and Attractive 





24-PAGE BOOKLET No. DE-10 
Without Obligation 











HOMMEL 
CERAMIC 


AND 


CERMET 


PROTECTIVE COATING 


PROTECTIVE COATING & 
FOR METALS 
SUBJECT TO HIGH 
TEMPERATURE 


@ RESEARCH 
@ DEVELOPMENT 
© PRODUCTION 


'O. HOMMEL CO. 


PITTSBURGH 30, PA. 


THE WORLD'S MOST COMPLETE CERAMIC SUPPLIER 
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precautions are taken to prevent Car 
burization, and overheating 
thin 


generally 


oxidation 
Gas welding is only used on very 
sheets. Arc welding is most 
with either coated electrodes or 
inert gas atmosphere 

The 


stainless, 


used, 


coeficient of expansion of 
1.45 times that of mild steel, 
causes the parts in and very near the 
This 
is aggravated by the low thermal con 
ibout 
which 


weld to undergo great distortion 


ductivity one-third of mild 


steel), causes portions adja 
cent to the weld to remain compara 
Several 
ire listed to overcome 

Due to the low 
tivity of 18/8, the current required for 
a particular metal thickness is about 
than that for a cor 


mild steel 


welding methods 
this dist 


thermal 


tively cool 
tion 


conduc 


20 per cent less 
responding 

Exposure of the hot zone to the 
oxygen of the reduces the 
istance of stainless 


joint. Coated ele 


itmosphere 
corrosion ré steel 
at the 
ert gas shield welding prevent 
gen from affecting the weld 


finish 


ctrodes or in 
itmos 
pheric ox) 

Smooth 
sion resistance of 

When st 
mild steel, care should be 
to dilute the alloying elements in the 
steels Elec 
higher percentage of the alloying ele 
ments overcome this difficulty 

Due to 
erties, the use of thin sections is pos 
sible: 


increases the corro 
18/8 

welded to 
taken not 


iless steels are 


stainless trodes with a 


superior mechanical prop 


but when heavy stress combines 


] 


with severely corrosive conditions, life 


of the part is reduced considerably 
Economy of design is not directly pro 
portional to maximum stress allowed 
temperature 
stresses causing stress corrosion 

Electrolytic 
stainless steel 
lead, tin 
prevent the formation of an electroly 
tic cell 

Although highly 
corrosion resistant in the presence of 
ittacked 
concentrations 


changes im set up 


corrosion results when 
comes into contact with 


nickel, etc. Insulation can 


stainless steel is 
most chemicals, it is severely 
by chlorides, even in 
as low cent 

After fabrication of 
equipment is completed, 
or hastening the 
ide film will give the new equipment 
better corrosion resistance properties 
A number of proprietary solutions are 
available to induce the 
formation of the protective oxide on 
stainless steels at various desired rates. 


as 0.5 per 
stainless steel 
passivation 


formation of an ox 


commercially 
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WEBEREEE S= 
ou ecae-? 


; CESES SSSSs s0Sas £385 


es 


tre Design and 
Development 
Engineers: 


Check your ‘SPRING 


are 


The I-S short run department can save you 
time and money in the planning stage or whenever 


visit 
BOOTH 1310 
WESCON 

SHOW 


production quantities required are limited 
Precision springs in small lots are produced quickly 

and economically designers can check springs 

for performance and design prior to ordering production 

runs ask I-S 


recommendation on your specific spring applications 


If you have a problem, specialists for a 


Specify |-S Beryllium Copper Springs 
for High Strength and Endurance: 
For further information on |-S Micro 
Processed Beryllium Copper Springs, 
consult Sweet's Product Design File 

or write for our latest Catalog 


PROCESSED” 


INSTRUMENT SPECIALTIES CO., INC. 
234 Bergen Blvd. « Little Falls, N.J 


Telephone: Little Falls 4-028( 





ELIMINATE REJECTS! 
a BREAKAGE! 


jewel assemblies 


"use 


Why 
add to product 
eliminate these tim 2-W 
with Bird com 
ready to inst all 
many 
jewe! 
These 
specifications by skillec 
time, for less 1 

cial set-ups in 


chance rejects 


F 
years of pr 
bearin 5 
towels « 


Why r 


ty 

enec} fr 

SPe y 

your pr 

— is at your jewel bear 
J prok * ms 

For information on)jewel assemblies write for Bulletin 10 


F =z] 
Over 40 yé serving industry with Quality jewel Mbarings 
be 
‘ SEF ya id 
“iid & .Co., Ine. 


Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - 
20 Spruce Street, Waltham 54, 





yneerin 











Sapphire stylli 


Mass. 


371 








Small Size Air Pump 
with “Big Time’ Features! 


LARGE VOLUME! 


Saves space —reduces costs — eliminates 
trouble — improves performance 


LEIMAN 


INTEGRAL ROTARY 
AIR PUMP 
and MOTOR 


28 Hg. Continuvoys Vacuum 
20 Ibs. Pressure 


@ Steel wings for long wear 


® Automatic Wing Adjuster 


prevents wing sticking 


© Automatic oiler — requires 
filling only once in 60 to 80 


hours. 


© Ball bearings for quiet run- 


ning 


MODEL K 
3.6 ¢.f.m. Vs hp. 
134%" long—12” wide 
7” high 


MODEL K-3 
7.2 ¢.f.m. Ya hp. 
16” long—15” wide 
9” high 








) OUR REPRESENTATIVE 
CAN SOLVE 
YOUR WOOD PROBLEM 


when it’s precision wood, 
plywood or plastic-surfaced parts. 


He knows the requirements of 
many specialized applications in 
industry: his practical experience 
and technical knowledge are 
yours for the asking. 


fA 


Lum Woodworking Company 


Incorporated 
Dep't. 28-A, Poughkeepsie, New York 


Write today for 
complete free 


information 











® Fan cooled—may be run 24 


hours a day, 7 days a week 


© Automatic thermal over- 
load protection for motor 
© Noiseless 


@ Inlet filter and outlet sepa- 
rator 


® Oil-free air 








Write for folder and prices giving full details. 
Also get 16-page catalog showing other types and sizes. 


LEIMAN BROS., Inc. 3&3) 


107 Christie St., 


wi 


Newark 5, New Jersey 











ABSORBS TWIST 
r OVER WIRE Approved 





With Heycos it’s no longer necessary to tie wire 
knots or use insulating grommets. Product life 
is increased and product appearance is greatly 
enhanced. 


HEYMAN MANUFACTURING COMPANY 
Kenilworth 3 New Jersey 


Send wire sizes for free 


samples and specifications. 
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NEW 
BOOKS 





Proceedings of the 
World Symposium on 
Applied Solar Energy 


84x 11 in., 304 pp Published by Stan 
ford Research Institute, Menlo Park 
Calif. $5 

b 


This volume contains 30 papers 
internationally recognized authorities 
on solar energy Subjects include 
heaters, solar collector 


solar energy conversion and 


solar water 
de sign, 


ilgal culture 


page section contains pictorial 


tudi \n opening 
high 
lights of symposium sessions and of 
the Solar Engineering Exhibit, held 
in conjunction with the symposium 
Final section is a 
concluding session 
ussion, which dealt 
of Applied Solar | 


- 


Industrial Electricity 
Volume 1, Direct Currents 


DAWES l ( $3] 


\icGraw-Hill Book 
New York 36 


Cuester | 
pp. Published 
Co., 330 W. 42nd St., 


make 
techn il 
pana? 


fundame 


tem, the 
itionalized mks system, and the 


(Continued on page 375) 


How to Reduce Air or 
Water Pressure in a 
Limited Space, Accurately 
and with Unusual Economy 








Here's How: With over 2,012 standard 
models and modifications of Cash 
Acme’s small pressure regulators in 14", 
14 or uy 
production, the right valve can usually 
be quickly selected from stock to do the 
job you require. This offers important 
cost savings as delays, special tooling 
and custom design and engineering are 
eliminated. The 
above are but a few of the many types 


sizes available and in high 


regulators shown 


being furnished some of America’s lead 
ing firms 

Do as other cost conscious engineers 
and purchasing men are doing and 
switch to CASH-ACME 


Jot down your requirements (a rough 


sketch showing hookup will help) and 
let CASH-ACME help you. No obli- 
gation, of course. 


~ FOR THE 


Correct A nswer 


CASH *% 


AUTOMATIC VALVES h 


ACME 





p 


Cash-Acme gives you 
the Correct Answer with 





@ 2,012 Standard 
Regulators 


Low Initial Costs 
Accurate Performance 
Less Maintenance 


Valves for Service on 
@ Air 

@ Water (Hot or Cold) 
e Oil 


© Vacuum 


@ Gasoline 
© Steam 


Modified to Include 


@ Panel or Bracket 
Mounting 

@ inbuilt Relief 

@ Gauge Connections 


A. W. CASH VALVE 
MANUFACTURING CORP. 


6662 East Wabash Avenue 
Decatur, Illinois 





ret Wadner soive 
YOUR ACTUATION PROBLEM 


Wagner Electric Corpora- 
tion offers a wide variety 
of air and hydraulic 
actuators and controls 


For specific applications, 
Wagner can furnish engi- 
neered kits with actuators, 
controls, tubing, fittings 

everything required for 
complete installation. 
Your nearby Wagner field 
engineer will get you de- 
tailed specifications on a 
system for your particular 
application. Call him 
today 


Shown above is a broaching machine with swivel type clamping 
fixtures, utilizing the Wagner power cluster which converts air 
pressure to hydraulic pressure that is delivered to actuating 
cylinders on each of the clamping fixtures 


Wagner Electric Corporation 


6406 PLYMOUTH AVE., ST. LOUIS 14, MO. 














FOR POSITIVE. \aene 


Mme)’, Pleiel—te GENUINE 
ree : Ot ime EZEAD 
Y LAY eee 


P re 
wer . 


Now successfully employed in radio and TV tuners, 
recorders, air conditioners, timing devices, etc. De- 
signed for economical, positive gear trains or drives 
free of slippage and backlash. 
VERSATILE BEAD CHAIN 
has many other advantageous applications such ass 
@ part retainers @ remote control devices 
PERFECTLY ENGINEERED PACKINGS” e fan or ventilator pulls e revolving displays 


ANAAAANNAAANNAnAANnAAR and many others 
f/ VU sat ¢ WRITE TODAY FOR CATALOG AND SPECIFICATION SHEETS 
LINEAL THE BREAD CHAIN mre. co. 
LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 


92 Mountain Grove St., Bridgeport, Conn. 
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New Books continued 


rationalized mks system. Each illus 
trative problem is solved in all the 
appropriate systems of units. The 
Appendix gives the relations among 
many of the units of the systems 

Instructors and self-study users will 
find helpful features such as chapter 
summaries, a set of 376 problem: 
closely related to the text, diagrams 
and illustrations which are explained 
in detail, and many tables 


Refrigeration Manual 


84 x 11 in., 133 pp, paper-bound 
Published by The Trane Co., La 
Crosse, Wisconsin. $1.50 


This is a third edition revised to 
include new information on condenser 
fouling factors, motors and motor con 
trol equipment, mufflers, single and 
multiple compressor piping arrange 
ments, piping sizes, hanging and insu 
lation. Tables have been added on 
thermostatic expansion valve 

Explanations and descriptions of s¢ 
lecting installations and servicing of 
compressors, evaporators, condensers, 
cooling towers, heat exchangers, con 
trols, refrigerants, and refrigerant pip 
ing. A chapter on trouble analysis in 
table form lists the ten major opera 
tion problems, their possible cause 
identified by symptom and a recom 
mended course of action to correct 
the fault 


Metallurgical Thermochemistry 


O. Kusascuewski and E. L. Evans 
83 x 53, 410 pp. Published by John 
Wiley and Sons, 440 Fourth St., New 
York 16, N. Y. $10 


The second edition of this mono 
graph by two British scientists is the 
first printing in the United States 
Ihe book was written for both the 
researcher gathering fundamental data 
in the laboratory and the process 
metallurgist applying this data to the 
solution of practical problems 

Developed in five sections, the first 
part of the book presents the basic 
formulas for the application of funda 
mental data to chemical reactions 
New material on non-regular solutions 
and slag-metal equilibria has been 





ISO-ELASTIC® 


TUNING 
FORKS 


Insure constant 
frequencies through 
wide temperature 
variations 


AMAZING ALLOY 
AUTOMATICALLY 
COMPENSATES FOR 
TEMPERATURE CHANGES 
FROM —50°F TO +150°F 


Chati maker of the World s Most 
Accurate Spring’ also produces Tuning 
Forks made of Iso-Elastic alloy for the 


Instrument and Electronic Field 


This remarkable, Chatillon developed 
alloy lends itself particularly to Tuning 
Fork applications due to its hysteresis 
error of less than 05%, of deflection 
drift not exceeding 02% of deflection 
5 minutes plus automatic compensa 
temperature changes from 

50°F. Thermostatic cor 

systems for the maintenance of con 

nt temperatures are thus unneces 
G@ielililem ice acLiulem ill macls.c) 
sed by General Electric Co.; Day 


Instrument and others 


CHATILLON mokes Sp ral, Torsion 
Compression and Form Springs of Iso 


E! ma we os springs fehl 


non your cc mplete 

ehilolsl Melilems | elslila 

requirements, write or wire ( HATILLON 
SPRING DIVISION 


Sian “ne wnat JOHN CHATILLON & SONS fea'vomne me 


part describes the main experimental 


Manufacturers of Precision Springs and Measuring Apparatus Since 1835 
(Continued on page 376) | 
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techniques used to determine thermo 


chemical data. Several 


are mentioned in the new 


In the third part, 


estimating thermochemical 


discussed These method 


\ 
BEARINGS used to estimate with reasonable 


curacy data which hav 
BUSHINGS — 2:2 dite which hav 


cannot be, determined experimentally 


WEARING PARTS The fourth part presents 
thermochemical constants 


number of elements and 


of possible metallurgical 
These tables have been 
the second edition as a 
} 


cent research both here 


Che last section present 


of practical applications 


chemical methods. The 


quamtance with 


} 


Strength of Materials, 


Part Il: Advanced 


Theory and Problems 


[IMOSHENKO. 6 x 


Published by D. Van Nost 


Alexander 


Special formulas, 
developed for specific 
-or unusual conditions, 
assure the best 
~ combination 
of physical properties. 
Superwor Ser 


Guaranteed 


OR YOUR MONEY se ! 
SEND PRINTS 

and condition of operation for 
recommendations, quotations, / 
literature and service 

data sheets 


ute 


j 


mcnomecnon 


The 


Amouran ruritte 


Bearing Specialists Since 1919" ; 
1317 OBERLIN AVENUE, LORAIN, OHIO, U.S.A mn of ho 


Please send free literature and service data hould select working 
sheets on Promet Bronze. hasis of our knowlede« 


NAME al oangee” samc 
COMPANY ical properties of mate 
Other features or this 


STREET 
CITY & STATE 


new material on he 


(Continued on page 37 
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WHY COUPLING 




















SPECIALISTS 


REATING ELEMENTS 


ANY SHAPE. 


also Any Size—large 
small or very thin 

Light Weight, Tough,@ 
Flexible, as required 
Completely High Voltage 
Tested. Operate under 
High Pneumatic Pres- 


pj 


sure. Resist corrosion. 
Immersable. Insulated 


with Silicone Rubber, ar ae 
4 


Neoprene, Kel-F Resin ’ 
Polyethylene, etc. Meet“ sence 
USAF Specs, Low Cost.— * 


Standard units available. 
Write or call— 


Electro-Flex Heat, IC... 


S16 ASYLUM ST. HARTFORD 5. CONN. (CHape 401 


send for free illustrated bookl 
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olumns when the material does not 
follow Hooke’s law; a section on tor 
sion of tubular members with inter 
mediate cells; a rewritten chapter on 
deformations beyond the elastic limit 
with a complete discussion of the 
behavior of beams of perfecth elastic 
materials; and a discussion of the 
iltimate strength of structures, the 
Dasis ft hmit d 

some of t ics dis 
issed m th 0 I beams on 
elastic foundatior combined axial 
ind lateral load hin plates and shells 
buckling of bars, plates and shell 


tres ! I in irlous 


How to Become a Registered 
Professional Engineer 


Amer. Soc. of 
Puritan Ave 
$.25—members 
with minimum 


uired. 


Handbook of Fastening and 
Joining of Metal Parts 


V. H. Lavcuner, Editor, Moden 
terials Handling, and 
formerly Supen 
hone 
P 
Book Cx 


} 


(Continued on page 379) 
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SPEED UP THE 
FABRICATING, 
FASTENING AND 
ASSEMBLING OF 
METAL PARTS 
WITH 





WOUND LAND 
WELDING NUTS! 


Midland Welding Nuts may be the answer to your 


dreams if you're in a business which fabricates, 
fastens, or assembles metal parts—OR, if you're a 
designer of products incorporating suc h parts 


Midland Welding Nuts are welded to the parts 
to be worked so that bolts can be turned into them 
speedily—without the need for any device to hold 
them in place. 


They're just the ticket for those hard-to-get-at 
places. And they stay put—will not work loose or 
rattle. 


Relied on by manufacturers the world over—and 
specified universally by product designers—Midland 
Welding Nuts will lower your assembly costs, speed 
up operations all along the line for you. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N.Y 
Manufacturers of 
Automobile and Truck Frames * Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 





PANCAKE POWER 
wy Peerless: 


@ A machine 
asked us to build him a motor with 1 
HP; 1,750 RPM; single phase to fit a 


Association 


Beem te te 
oot penne) RY 








THE 


FANS - 


tool manufacturer 


7-11/16" space in the base of his 
lathes. This is the motor. 


encountered under shop conditions. 
The motor answers the requirements 
in every respect and gives him top 
product performance. 

Peerless Electric develops hundreds 
of motors for OEM use. Let us tackle 
your motor problem. Peerless team- 
work engineering—our engineers 
working with your engineers — will 
produce the one motor that powers 
your products best. 


ELECTRIC MOTOR DIVISION 


Peerless. Electric company 


BLOWERS . 
1509 W. MARKET ST. «+ 


ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 


WARREN, OHIO 
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It is totally | 
enclosed to seal out the dust and chips | 


« la on Ny 


ae ee OY 


Imperial 


CHE Ut Cltld gored 


TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 
ued to improve its 


semi-finished 
hexagon} 
| nuts. Write 





*Ask us why. 


uts aed 


quality and 


USE THIS ALL-METAL, 
CONSTANT-TORQUE 
Cole Gi. iti me): 
CRITICAL 
APPLICATIONS 


Where positive locking is abso- 
lutely essential, the M-F Uni- 
Torque lock nut becomes more 
than a means of applying uni- 
form bolt tension— more than a 
smooth-running production line. 

The M-F Uni-Torque delivers 
safety ... fidelity of design down 
to the last thread. Performance 
as engineered! 

No need to take a chance — 
M-F Uni-Torque Lock Nuts cost 
NO MORE (cost LESS to use! )* 


MAC LEAN-FOGG Lock Nut Company 


5535 N. Wolcott Street, Chicago 40, Illinois 
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New Books continued 


ers all commonly used methods 
of fastening and joining including 
threaded fasteners, lock nuts, riveting, 
staking, welding, brazing, bonding 
with adhesives and other mechanical 
fasteners such as couplings, clutches, 
keys and splines 

The material is divided into two 
parts: the first section of the book 
discusses the advantages, limitations 
and other design and performance 
characteristics of the above-mentioned 
fabrication techniques and equipment 

The second section of the book is 
perhaps the most useful to the de 
sign and production engineer. It con 
sists of numerous individual articles 
in sketch iption form Each article 
is intended to show as many different 
ways of accomplishing a given design 


function possible 


there are articles devoted to showing 


i¢ 


different ways to lock threaded fasten 
ers; how to prevent backlash in 
threaded parts; methods of holding 
ind joining electrical wiring, etc 

Data from this book was compiled 
from three principal sources: the edi 
torial pages of Product Engineering 
a manual compiled by the engineers 
and technicians of Bell Telephone 
Labs , Inc.; and standards compiled by 
the American Standards Association 
and published by the American So- 


ciety of Mechanical Engineers 


Resistance Welding 
Theory and Use 


Prepared by the AWS Resistance 
Welding Committee, 6 x 9 in., 163 
pp. Published by Reinhold Publish- 
ing Corp., 430 Park Ave., New York, 
N. Y. $4.50 

The book gives an understanding 
of the basic principles of resistance 
welding as vital to effective use of the 
process. The information supplied, 
while not all necessarily new, is the 
result of thoughtful evaluation and ra 
tional arrangement. It covers all the 
resistance welding processes, ma 
chines, controls and electrodes 

Of special interest is a chapter on 
welding svmbols and one on weld 
ability of metals 

Simplified drawings, including a 
master chart of welding processes and 
a list of definitions of resistance weld 
ing terms, increase the usefulness of 
the book. 
August, 1956 
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Courtesy The American 
Metal Hose Division 


IS STRESS YOUR PROBLEM? 


Flexible metal hose must withstand 
high temperatures, pressures, corro- 
sion and vibration. For this reason 
many important companies select 
BISHOP stainless steel thin wall tubing 


for their flexible metal hoses. 


You, too, can depend on BISHOP 
mechanical tubing to withstand the 
tortures of today’s pressures in sizes 
from .008"’ to 1.000’" O.D. with a 
.003 to .083'" wall thickness. 


CAPILLARY, MECHANICAL, 
HYPODERMIC and 
AIRCRAFT 


Stainless Steel Tubing 
—seamless and welded 
and drawn 


(.008'' to 1.000'' O.D.) 


Flanged, Flared, Milled, 
Slotted, Swaged, Threaded 
NICKEL & NICKEL 
ALLOY TUBING 
(up to .625'' O.D.) 


Send us your specifications for prompt quotations. 


J. BISHOP & CO. Platinum Works 


Stainiess Steel Products Division, Malvern, Pa. 


Established 1842 
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ASSEMBLY PLATE 
— Holds internal 
parts in position 
when head is 
removed. 


SELF-SUPP ORT. 
ING — Needs no 
externa! supports 
of any kind 


SYPHON ELBOW 
— Permits use of 
straight pipe for 
syphon. Can be 
inserted or with 
drawn right 





MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 
INCLUDING SQUARE AND HEXAGON MACHINE SCREW NUTS 


rut PROGRESSIVE 


MANUFACTURING COMPANY 
WRITE FOR DIVISION OF THE TORRINGTON COMPANY 


OUR CATALOG 48 Norwood St Torrington, Conn 
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through the joint 


son : 
Johns Rotory Joint 
with SYPHON ELBOW 


Johnson Joints represent the best way industry has yet 
found to get steam or liquids into rotating rolls and 
cylinders, They are completely packless, need no lubrica- 
tion or adjustment. The Type SBP shown gets steam in, 
condensate out, through the same head, Other types avail- 
able for through flow service, in sizes to meet all operating 
needs. WRITE FOR COMPLETE INFORMATION. 


¢ Johnson Corporation a 





813 Wood St., Three Rivers, Mich. 


The wheel and parts — 
trated are our 12-4 


WRITE Timken Series. 


for 
"LOW LOAD 
ECONOMY 0 Eo c M | 
SERIES" 
BULLETIN 


127 Se 0 2 ] 


Describe your application and we'll send 
Recommendations and Prices. 


~ ae FRENCH & HECHT 
——e 7 


DAVENPORT, IOWA 


Product Engineering 








OUR READERS 
SAY ENGINEERS These are career opportunities for resource 


and ful supervisory engineers with experience in 
n 


TESTING design, development or evaluation of civilian 
CHIEFS goods; also for assistants to division head 





Letters should be addressed to the | 


Editor, Product Engineering, 430 
Ww 412 St.. New York 36, N. ¥ 
| 

ELECTRICAL The firm is well known and maintains high 

: f | r tion: in the sub 

More Information Wanted EN arnt ia 
oy urbs near metropolitan New York City 
lo the Editor: 


$10,000 to mandatory. The age bracket is 30-54 years 


Address resumes to David L. Golan, 100 
FEE PAID 
West 42nd St., Room 203, New York, N. Y 


Advanced degrees are desirable though not 


| 
| 
| 
| 


SUBURBAN EMPLOYMENT, Inc. 


AGENCY 











| 

: | 
iddr 
ned | 
pleased to fur | 
Information | 
Zirconium Addit | 
Ferrous Metals | ; 
ley Road, Birmi | 
LAND | 
Stress Analysis Techniai 1 
Wood, Marc Wood Inte: 7 
Inc., 30 Rockefeller Plaza | 
20, N. Y. The new str | 
technique, PhotoStress will ] | 
ject of a 12-page yecial 1 
pear in the September 7 
| 

| 

| 

| 


With proper engineering and die cast technique, 


Plastics for Industrial Use threads are cast to size with the typical aluminum 


lo the Editor: ; j 
Oo 1€ aitor a die cast smooth finish. 


We appreciate the coverage which 
t 


vour special report (Plastics for Struc ook 


tural Uses, June 1956) gives several of Pg es is 
ur materials. However, the compari- / a y 

] 
son illustrated in Fig 11 is between \ _—_— A CL aS oo 


inmodified Teflon and Teflon rein 


forced with ceramic fiber rather than GEx hi 6 CASTING COMPANY hora 


jlass Giber as stated. Ceramic rein 2228 NO. ELSTON AVE. CHICAGO,/4,ILL AR EROS 


+ 
(Continued on page 383) Seo EEEEEED Coccecceceuesce 
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BO©EGBOBO 


Clutches Are Spin 
Strength Tested to 
Meet The Needs 
of Modern High 
Speed Engines 


Automotive 
Spring Leaded 


Heavy Duty 
Spring Loaded 


Heavy Duty 
Over Center 


Then fastened on a shaft that spins the clutch 
at high speed. 


Over Center 


Power 
Take-Offs 


’ ae 
eis | 


The clutch is spun, and highest R.P.M. re- 
corded. 


Let us help insure fully-tested clutches for 
YOUR products. 


ROCKFORD ‘iii 
Clutch Division FF 
BORG-WARNER 


209 Catherine St., Rockford, Ill. 


Export Sales Borg-Worner International 
36 So. Wabash, Chicago 3, Illinois 


Speed 
Reducers 


8. W. ENGINEERING 
MAKES IT WORK 


PRODUCTION 


MAKES IT AVAILABLE 


GG00C60C698 


4 


8. W. PRODUCTION 


| 


with CERRO ALLOYS 
you can reduce costs of: 


Chucking Irregular 
Work Pieces 


Duplicating 
Master Patterns 


Bending Thin- 
Walled Tubing 


and many other operations such as making dies, anchor 
ing bushings, securing magnets in fixtures, anchoring shafts 
in Alnico rotors, aligning and securing shaft bearings, etc., 


et 

CERRO ALLOYS melt at low temperatures and are non 
shrinking (even expand slightly) in hardening. Send for 
literature, mentioning operation in which interested 


Gia gim? DE Pasco CORPORATION 


yp 52 East 50th St., New York, N. Y. 
® oy 





Have you given 


“ m1 , STANDARD PLT. 


SPECIAL BALL BEARINGS 
Since 1902 


~ 


WRITE FOR 


CATALOG NO. | 


&) 
NICE BALL BEARING COMPANY |< 
NICETOWN PHILADELPHIA PENNSYLVANIA 
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Our Readers Say continued 


< material has substantially lower 
ation under load than conven 

lass filled material 
—R. C. Berry 


Rogers Corporation 


lo the Editor: 


ir special report on Plastics, 
III] on page 171 shows Izod im 
trength of Cycolac as 1.60 ft Ib 
F. The impact strength shown 
40 F. While we have no data 
F, tests at 32 F show an im 
trength of 3.5 ft lb, more than 
1¢ figure given in the table 
C. R. How 
Marbon Chemical Division 
Borg-Warner Corp 


Foreign Requests for 
Literature 


l'o the Editors: 


you 


ni un be ct 4 nh 
iders rvice card. We have 
to ti tain small 
but we notice that we do not 
ill those publications asked 
nsequenth ire not obtamung 

ise Of your magazine 
vould appreciate it if you 
follow up our requests to see 
publications requested are 
rded. Joun G. HENDERSON 
lerson’s Federal Spring Wks. Ltd 
Melbourne, Australia 


lo the Editor: 

We are subscribers to your periodi- 
cal and from time to time wish to ob 
iin trade literature offered therein 


W henever we have used the detachable 


} 


Re iders’ Service cards, nowever, we 


have received no reply to our request, 

l, in consequence, have found it 
essary to write individual letters 

It would appear that these cards are 

ntended for U. S. subscribers only, 

nd we should be most grateful if you 
rm us whether this is the 

C. F. CayYLess 

Vickers-Armstrong Ltd 

Winchester, Hants., England 


rd vou reé 
1 your ré 
have been forwarded to 
interested companies. The 


(Continued on page 384) 
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NEW 


HERMETICALLY SEALED 
ROTARY SELECTOR SWITCHES 
AND STEPPING RELAYS 


MAX MAX. NO 
MODEL NO HEADER 
WAFERS PINS 


*Circwits should allow for header pins 
fo corry orc suppression items externally 


THESE STANDARD HERMETICALLY SEALED ENCLOSURES ARE NOW AVAILABLE FOR LEDEX 


Hermetically sealed Ledex switches are moisture-proof, dust-proof 
and protected from the effects of salt-spray, fungus and humidity. 
Also, many of the hermetically sealed Ledex selectors qualify for 
the requirements of MIL-E-5272A. Ledex selectors simplify installa- 
tion problems, reduce wiring time to a minimum and prevent damage 
caused by tampering. 

Many switching combinations are available with the standard 
models. If the standard models do not answer your spec ific require 
ments, send the salient facts of your special hermetically sealed 


selector switch problem to us for our recommendations, 


4 For best delivery specify one, ten or 


fifteen pin headers, (Illustrated) 


WRITE FOR COMPLETE 
A- iwc. INFORMATION TODAY! 


123 WEBSTER STREET, DAYTON 2, OHIO 





Appliances: Metal-graphite 
bearing—performance-proved in 
a popular electric toaster. 


Automobiles: Metal-graphite 
brush for| heater motors. 


lh 
Blueprint for 


PROFIT 


with 
PRECISION-MOLDED 
CAR PARTS BY 


U 


Carbon — one of industry’s most ver- 
satile materials—constantly finds new 
applications in the latest product 
designs. 

Precision-molded carbon parts by 
Speer have improved product designs 
..cut production costs—for hundreds 
of manufacturers. 


Carbon Is Really Versatile! 
Carbon can be: ! Carbon has: 
Sowed : High corrosion resistance 
Drilled 4 High heat transfer 
Milled 4 Low electricol resistance 
Broached 4 High thermal shock 
Turned 1 resistance 
Planed : Carbon is 
! 
' 
' 
' 
! 


Hobbed Not wetted by molten 
Ground metals 


Molded Non-warpi 
ping 
Extruded Chemically inert 
Self-lubricating 


Let Speer engineers and designers 
help you discover the many advan- 
tages — and economies — that carbon 
can bring to your product! 


OPER. 


St. Marys, Pennsylvania 


Please send me information on: 
— Molded carbon parts 
-— Machined carbon parts 


Name 





Title__ 





Company— 





Address. 





fo were er ceeeeoerorrs 
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Our Readers Say continued 


reason you may not be receiving all 
the catalogs 


is that some companies do not have 


and bulletins you request 


the facilities for handling foreign re 
quests—usually because their setup 1 
too small. Unfortunately, it would be 
impossible for us to follow up on those 
publications not sent 

he only suggestion we can mak 
that, on those publications not rm 


ceived after a reasonable length of 


time, you write direct to the compan 


concerned. I can assure you that most 
2. = 
to receive inquiries from 
to send brochures telling the full story 


manufacturers are quite cag 


abroad and 


of the products they manufactur: 


Nuclear Reactors 
To the Editor: 


nuclear 
in the April 
Engineering is an excellent 


The article on 
which appeared 
Product 
presentation of the major engineering 
problems that occur in designing com 
and controls for 


ponents nuclear ré 


ictors. It would be helpful to hav 
idditional copies of this article to di 
tribute among our engineering per- 
sonnel 

Accordingly, this letter is written 
to determine whether it would be 
possible for us to purchase fifty re 
prints J. Warren GILLOoN 
American-Standard Atomic 


Energy Di 


Ed—Reprints of this report are avail 
able at 30¢ per single copy, 28¢ per 
copy in lots of 100 or more 


Reduced Drafting Costs 
To the Editor: 

Your thought-provoking article, 
“Cutting Costs on Prototypes and 
small Lots”, in the March 1956, 
contained reference to 
concerning drafting 
We would be very much in 
terested in obtaining a copy of these 
~CLYDI 
Sanders 


issue 
several past 
articles reduced 
costs. 

articles. W. Rosinson 


Associates Inc 


Ed—Unfortunately, 
copies of the articles you list except 
for the two most recent ones. The 
article in December was an editorial 
by Mr. Nordenholt, and the February 


(Continued on page 385) 


we no longer have 


of all Tylon 


for severe conditions 


Cellulose 


for maximum 


economy 


SCREWS 
and NUTS 


* 
Acid resistant 
* 
Need no insulation 
a c 
Can't corrode 


WECKESSER COMPANY 


5705 Northwest Highway * Chicago 30, Ill. 





JESSE 
JONES 
FILES 


make Product Engineering 
an attractive, permanent 
part of your library 


Two files hold copies from a full 





year’s subscription. Rich maroon 
Kivar cover looks and feels like 
leather. Gold lettering. 

Only $2.50 each, 3 for $7.00, 6 for 
$13.00, Postpaid. Add $1.00 postage 


for orders outside US. Satisfaction 
or your money back! 


Send check or money order — or re- 
quest that we bill you 


Jesse Jones Box Corp., Dept. P.E. 
P.0. Box 5120 
Philadelphia 41, Pa. 


Product Engineering 1956 
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Our Readers Say continued 
and April 1954 articles were “Letters 
to the response to that 
editorial. The only way we can supply 


Editor” in 


copies of the missing articles is by 
photostating them from our bound 


volumes at 40¢ per page. 


Weld Splatter Shielding 


To the Editor: 
I would appreciate any 
in regard to a sheet 


information 
material which 
could be used for shielding machine 
parts from welding flash. In our rail 
f the ma- 
chine parts are within 3” of the joint 


welding operations some 


which is being welded and are easily 
damaged unless protected bv some 
kind of shield. E. F. Cox 

Matisa Equipment Cor 


Ed—Minnesota Mining and Manu- 
mpany of St. Paul, Min 
nesota have available a liquid that is 
painted on the 
be shielded. 
with an 
“Scotch Tape” that can be pasted 
on the surface to be protected. In 
both the tape and the painted on ma 
Both 
of these coatings peel off after they 
have 


facturing Cy 
machine surface to 


They also have strips 


idhesive backing similar to 


terial, the basis is a vinyl resin 


hardened and are no longer 


needed 





Making Stress Visible 


A new technique based on photoelas- 
ticity—recentl 
and available here soon—offers the op 
portunity to see surface stress patterns 
on actual parts regardless of size or 
shape 

In a special report in the September 


developed in France 


issue, page 167, the developer of the 
PhotoStress system, Ing. Dr. Par | 
Zandman, method, 
equipment used in measuring and re 


describes the 


cording stress patterns, and procedure 
for evaluating direction and intensity 
of principal stresses 

System makes use of a special clear 
plastic with birefringrant properties, 
available either in sheets for cementing 
to flat surfaces, or as a liquid coating 
Under polarized light fringe patterns 
reveal the stress pattern 
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bearing 
= 


Dibsasbsasess 


y 


- 
Silicone 
rubber 


Pilot 
hole 


Screw 
setting 





SHOCK PROTECTION 


ielame(JileclicMlartieiitaliclitelal 


Pennies invested 
Thousands saved 


jewel 
silicone rubt 

cushions provide inexps 
resistance for any instrumer 
provides variable cushionin 
different operating cond 
mountings to any specilicat 
trolled movement o! 


Bird Cushion Jewel Assemblies add the necessary 
safety factor to your instrument pr 
ing waste and tear-down be 
in bearing adjustment 

Let actual tests prove the 
Bird Cushion Jewel Assemblies. Send specifi 
and sizes of jewel bea 
send you samples for tes 
Bird engineers are 


tion, eliminat- 
of poor judgment 


uperb performance ol 

heations 
ou require. Bird will 
r own plant 


available for all your small 


bearing problems 


Over 40 years of serving industry with Quality jewel bearings 


ME God &,Co., Ine. 


Sepphire and glass jewels Precision glass grinding Jewel mounting and assembly Sapphire stylii 
20 Spruce Street, Waltham 54, Mass. 








PURPOSE 


COUPLING 


Rawson Couplings will enable your motors to 
start heavy loads in seconds, keeping down 
your electric power demand charge. Made 
up to 1000 h.p. Simple in action; effective in 
service. Rawson is a 4-purpose coupling—trans- 
mitting smoothly loads between motor and 
machine—hundreds of applications—Starts . . . 


couples. . 


. cushions . . 


. limits load. 


RAWSON COUPLING DIVISION 


O. S. WALKER CO. INC. 


WORCESTER, MASSACHUSETTS 





UNGROUND 
BALL BEARINGS 


For All Industries 


ILIAN 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


Fischer Bearings (Canada), Ltd 
240 Fleet St. East, Toronto 2B, Ont 


Kilian Manufacturing Corp 
Canada), Ltd 
240 Fleet St. East, Toronto 2B, Ont 


Kilian Steel Ball Corporation 
100 Wellington St., Hartford, Conn 


ASSOCIATED 
COMPANIES 





PRECISE miniature 
differentiais 





SOLENOIDS 


No. 910-911 
WESCON SHOW 
Angeles Aua 24 


G-211 solenoid, 10 Ibs. at | NA-726 solenoid; 16 lbs. 


85% voltage, 1142” stroke 


at 1” stroke, 100% voltage. 





G-200 line of solenoids. Re- 
placement for all sizes of 
General Electric Co.’s CR- 
9503-200 line of solenoids 


NA-700 line of solenoids, 
replacement for National 
Acme solenoids, size for 
size, for all modifications. 











The solenoids of both the above replacement lines are 
all thoroughbred Trombetta solenoids. All dimensions 
of interest to the user are the same as the respective 
solenoids they replace. The pull and pull character- 
istics are identical. In either case, we are in a position 
to furnish replacement units for any and all modifica- 
tions. They are available for all voltages and frequen- 
cies, including direct current 

See our catalogs in Sweet's Catalog Service. Ask for 
more information 


TROMBETTA SOLENOID CORP. 
329 N. MILWAUKEE STREET © MILWAUKEE 2, WISCONSIN 








Hollow shaft construction permits 
easy mounting in minimum space. 
Although extremely small and light, 
these differential geor units exhibit 
exceptionally low backlash and 
friction. 

Removable end gears make these 
units particulorly flexible 


Write for technical data. 


C, 


a a | 


Backlash less than 0° 7’ standard 
and less than 0° 3’ special 


Breakaway torque at zero load 
one gear locked 0.007 oz-in 
with shaft locked—0.010 oz-in 


End gears interchangeable, sup 
plied in 48, 64, 96 or 120 pitch 


Stainless stee! throughout 
Weighs only 0.88 ounce. 


REEVES INSTRUMENT CORP. 


A Subsidiary of Dynamics Corp. of America 


203 E. 91st St., New York 28, N. Y. 
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PRESS 
PREVIEWS 





Sperry Ultrasonics 
Caravan Scheduled for 
48-State Tour 


Ultrasonic inspection equipment 


4 > 7 ) 
htted into a trailer caravan for plant 


side demonstrations of nondestructive 


ng of materials 
ing sent by Sperry Products, Inc., of 
Danbury, Connecticut, 1 45-State 
tour of Ameri 
Initial stops ar 
ind Detroit 


demonstra 


ind machinery 


} 


expe ted to reach 

states in November 
The $60,000 exl 

erating equipment 

mmersion testing 

Sim and Reflectos ud ] 

the UWA-B Reflectoscope combina 

tion capable of locating and evaluat 


ing microscopic subsurface flaws in 


metal as little as one-quarter 
thick and 100 feet long. The Refle 
scope’s B-Scan unit not only locates 
defects, but reveals them in cross 


section on a_ television-tvype screen 


re calibrated meters make possibk 


rvation from a 
Travan pI 


i 


ontinuo 


(Continued on page 389) 
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WHEN LUBRICATION IS IMPRACTICAL 
OR IMPOSSIBLE SPECIFY CARBOLUBE 


eS 


Typical examples: Valve Parts, Bearings, 
Friction Clutches, Seal Rings, Sliding 
Contacts, Piston Rings, Pistons 


CARBOLUBE IS APPLICABLE WHERE: 


1. Oil lubrication is inconvenient, expen- 
sive or impossible 

. Chemical corrosion attacks oil, grease 
Bearings, seals or parts are inacces- 
sible 

. Extreme temperatures reduce operat 
ing efficiency or make lubrication 
inefhicient 

. Current is transferred between moving 
parts 

. Weight reduction is necessary 
Bearings, seals or parts are submersed 
in liquids 

. Lack of fumes, cleanliness are neces- 
sities 

. Electrical parts are subject to pitting 
or fusing 


CHARACTERISTICS OF 
BABBIT & COPPER CARBOLUBE 


(Range between limits, according to grades) 
Weight: 134 to 3 oz./cu. in. 
% of Metal (by weight) : 35%—70% 
Tensile Strength: 3,900—5,500 lbs./sq 
in. 
Compressive Strength: 16,000 — 30,000 
lbs./sq. in 
Coefficient of Friction: constant and 
low 
Coefficient of Expansion: approx. '% 
that of iron or steel 
Bearing Load Pressure: 20-50 \bs./sq 
in. on the projected area. 
Speed: 1,500—7,000 FPM, depending on 
grade. 
Operating Temperature: 
Babbitt, to 350 F.* 
Coppe r. to 750 F.* 
Non-Metallic, to 750 F.* 
*In air or oxidizing atmospheres. Higher 
temperatures allowable in non-oxidizing 
atmospheres. 


Machined Molded Parts 


Corrosion-Resistant, Metal- 
Impregnated or Plain Carbon 
Bearings or Other Parts... . 
Need No Oil or Grease 


Carbolube is carbon-graphite impreg- 
nated with babbitt, bronze, copper, cad- 
mium, silver or non-metallics. The result 
is a completely homogeneous material 
whose self-lubricating and corrosion-re 
sistant qualities are inherent, regardless 


ol wear 


Formed by molding under carefully con- 
trolled conditions, Carbolube products 
are available in a great range of metals 
and carbons adaptable to your specify 
needs. Carbolube is also available in nor 
metallic impregnated parts. Write for 
complete engineering data indicating 


your specific application 


Plain r Thrust, Journal, Guide 


BACKED BY YEARS OF 
RESEARCH AND DEVELOPMENT 


Carbolube is a product of the Carbone 
Corporation, American manufacturing 
affiliate of one of the world’s greatest 
manufacturers of mechanical carbon — 


Soc. Le Carbone-Lorraine 


Carbolube was first produced in 1950, 
embodying the most advanced ideas in 
the field 


Years of research have resulted in a com- 
plete series of grades of Carbolube for 
almost every specific application within 
the range of mechanical carbon parts 
Our technical staff will gladly help to 


solve your specific de sign proble m 


AVAILABLE IN A WIDE RANGE OF TYPES AND PRODUCTS 


THE CARBONE CORPORATION 


BOONTON, NEW JERSEY 





“new” 


RANDALL 


DUPLEX 


' 


SLEEVE BEARING ASSEMBLY 


specially designed for vertical or thrust loads 


The f 
The 


rst self-aligning duplex bearing assembly in the low cost field. 
Now—the NEW Randall Duplex Bearing Assembly offers a practical, 
low cost solution to many vertical or thrust load problems. It is composed 
of a rugged housing incorporating two Randall graphited bronze bushing 
Deep-Well’® ball assemblies. A special graphited flanged bushing 
and unique thrust collar have been designed for vertical or thrust load 
applications. Available in % and 1 shaft sizes. 


it gives you these outstanding features 


The efficiency of this assembly has been proven by extensive 
testing under all operating conditions 

Completely self-aliqning elf-lubricating, quiet in operation, 
Pre-lubricated at the factory with Plastic Petroleum E, a 
long-life lubricant which greatly reduces maintenance. 
Long, trouble-free service 
Housing finished in corrosion resisting baked aluminum paint, 
Lends itself to simple, low-cost mount ngs and blends with 
functional, modern design 


for horizontal application 


Does not require bal! assembly with special flanged bushing 
or thrust collar 


Choice ef quality graphited bronze bushings or the low-cost 
sintered bronze 
Choice of pre-lubr »d Plastic Petroleum E, oil or grease 


style lubrication inge of shaft sizes ¥%” to 1”. 


BRONZE BAR STOCK GRAPHITED BEARINGS 


BRONZE BUSHINGS THRUST WASHERS 


PILLOW BLOCKS SAFETY COLLARS 


SHEET LUBRICATOR BRONZE CASTING 


RANDALL GRAPHITE BEARINGS, INC. 


ivi>d >. Greentown Avenue, Lima, Ohio 








if this is your 


PROBLEM 


If you need effective, highly 
readable, smartly illustrated 
company literature (booklets, 
pamphlets, manuals) to dis- 

play your products, inform 

the public of your operations, 

attract key personnel to your 

plant, train employees, and perform 
any of the other communicative, 
functions vital to youl business . 


this is your 


ANSWER 


The McGraw-Hill TECHNICAL 
WRITING SERVICE has a staff 
of more than 150 highly-trained 


writers, editors, and illustration 


= 
| 
5 

rd 


specialists whose job it is to create 
technical and general literature for 
industry. We write, illustrate, de- 
sign, and print Equipment Manuals, 
Product Bulletins, Handbooks, 
Company Histories, Annual Re- 
ports, and other specialized mate- 
rial. Save money and time. Let our 
staff be your staff for Technical and 


Business publications, 


This service is available through ad agencies, 


Write «Phone 4 


TECHNICAL WRITING SERVICE 


McGraw-Hill Book Co., Inc 
330 W. 42nd St.. N. Y. 36,N Y- 
LOngacre 4-3000 
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beaver 
eye] / Beas AD 


Successor to the Acme screw 
drive and preferred in many 
applications to hydraulic and 
pneumatic systems. Guaran- 
teed 90% efficiency in con- 
verting rotary twist to linear 
push (or vice versa). Employs 
a stream of precision balls 
and ground lead to eliminate 
drag and wear in delicate in- 
struments to massive wind 
tunnel jacks. Any diameter 
or travel: indexing, inching, 
traversing. Literature, con- 
sulting engineering service 
available. 
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Drecision 
§ products 


INC. 
f CLAWSON, MICH. 
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demonstrations conducted 
held engineers, the 
as a travelling laboratory 
metallurgical, quality control 
duction engineers ma‘ 
ind potentia 
testing with ultrasoni 

The tentative el 
Toled ), ( leveland, 
Cincinnati, Detroit, 
waukee 
San Francisco, | 
Diego. The cai 
own powe! 
electrici 


C lude S 


Spokane, 


IBM Expands 
Typewriter and Computer 
Facilities 


International Business Machines Cor 
poration recently announced plans f 
two mor 


wid 


manufacturing 
pany s 
ind con 
Kingston 
Products Diy 
Previously 
been constru 
ind edu 
Calif., and 
story ofhce 
ofhce building 
ind a plant and labor 
tion of Bombing-Rad 
Equipment BRANI 
N. ¥ 
H. W. Miller, J: 
f the Electric ‘T 
said hat the 


(Continued on page 390) 


The same 
mechanism 
that controls 


the horizontal 


tail v4 
a 


vy may 
improve 
your machine 


AVEAVRAVRAARAART 


The G. & L. and Hypro Div. of 
the Giddings & Lewis Machine 
Tool Co. uses 4 Beaver Ball 
ee ee ee 
machine for automatically 
positioning heads and swivel- 
a Mo eg 
numerically controlled skin 
milis—shown here machining 
eu ee 
aircraft. 

eM ue ee 
able to discuss machine design 
problems with you. 


rye 1"4:) 
pe 
roducts 


INC. 
CLAWSON, MICH. 





y, Detroit, the unit 
the 1956 Cadillac 
te 


DIE CASTING 
BY PARAMOUNT 











5 REASONS WHY 


A DIE CASTING PRODUCED 

A BETTER PART FOR LESS 

1 Eliminated a multi-piece 
* assembly. 

2 improved resistance to 
* corrosion. 


3. Eliminated finishing. 


4 Reduced machining 
* operations. 

5 Reduced assembly 
* operations. 





The total result is a part produced of 
the finest quality at the lowest pos- 
sible cost! Call in a PARAMOUNT 
sales engineer today, let him teil you 
the complete story. 

*PARTIAL REPRINT 


ELECTRICAL MANUFACTURING 
April. 1956 


ALUMINUM MAGNESIUM 


V DIE CASTING COMPANY 
ST. JOSEPH 12, MICHIGAN 
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Press Previews continued 
which got under way recently with a 
shift of most tvpewrites manufactur 
ing from the company’s Poughkeepsi« 
plant to this location. This 
overnight shift 


30-mile 
was accomplished in 
10 hours, the new facilities 


operation the following day wi 
eight per cent increase in producti 
wer that of an average dav in 
Poughkeepsic 


plant. Typewriter 0] 
erations continuing at Poughkeep 
vill be discontinued gradually as the 
Kingston and Lexington plants rea 
full production 

lhe Lexington plant will be 
000 sq. ft. building on a 
north of the citv on the 
Highway \ 40,000 sq 
will be ready for occupanc\ 
ing Operations in late 195 
remainder will be completed b 
summer of 1957, when about 
people will be emploved Pre 


IBM employs 


peopie in its 


ipproximateh 
Kingston oper 
3,100 in defense work, and | 
the typewriter plant 

New laboratory for IBM's 
Products Division will be 
presentlyv-owned land opposi 
Kingston plant. Construct 
150,000 sq. ft building wil 
the fall of 1956. It will ac 


700 emplovees now 


ymmodate 
emploved els¢ 
where on research and development 
in connection with the 
being produced for SAGE, the Ai 
Force continental air defens« 
tem. The first large-scale SAGE com 
puter has been shipped from Kings 
ton, N. Y. to McGuire Air ] 
Base in New Jersey Vhis el 
brain” will become the first 


compute! 


computers to fit into the i 
complex of radar, ships, jet 
communications networks, missiles, 
and people that is rapidly taking shape 
is the continental air defense system 

This project, known as the Sem 
Automatic 
(SAGI 
ties of the world’s fastest electron 


Ground Environment 


system, combines the abil 
information 


compute I to receive 


memorize, calculate, and _ record 
answers with the perspective and dis 
play talents of radar. It presents an 
instantaneous graphic picture of the 
location, speed, and direction of all 
planes within radar range. With a 
knowledge of flight plans of friendh 


planes available in the computer, 


(Continued on page 391) 


VHS* RELAY 


(*Very High Sensitivity) 


Model 266 


Sample specs. are: 
0.2 micro- 
amperes, (12,000 
ohms coil) or, 0.1 
millivolts, (5 ohms 


@ The VHS is a balanced 
armature, Alnico magnet type 
relay. It is internally shock- 
mounted and resistant to 
vibration. The screw-on cover 
is gasket sealed. It can be opened and resealed 


Connections: 9 pin octal style. Dimensions: 1% 
diameter x 2'4 long. Weight: 4 ounces. Sensitivity 
Infinite variations from 0.2 Ua. to 10 Amp. or 
0.1 My. to 500 volts, self contained. Higher volts 
or amps with external multipliers. A.C. rectifier 
types. Trip point accuracies to 1%. Differential 
1%. The degree of resistance to shock and vibra- 
tion primarily depends upon sensitivity and type 
of action wanted. In general, the relays will not 
be permanently dam- 

aged by shocks of 

100 G's and vibra- 

tions up to 2,000 cps 

at 4G’s. The most sen- 

sitive relays may close 

their contacts under 

these conditions. 

Contacts: SPST or 


SPDT, 5-25 Ma. D.C. 
Other ratings to 2 
Amp. A.C. A locking 
coil gives high pres- 
sure and chatter free 
contact under shock 
and vibration. 
Prices: $20 - $80. 
Delivery 4 to 6 weeks. 
Assembly Products, Inc., =— 
Chesterland 55. Ohio Write for explanation of symbols 
West Coast: Desert Hot Springs 55, Calif 
See us at WESCON Show. Aug. 21-24, Los Angeles 


“TORQUE WRENCH’ 
MANUAL __ 


a 


SENT 
UPON REQUEST 


Formulas 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 


General Principles 


pa [STurTevanT /co 
ADDISON [QUALITY] /LLINOIS 


Manufacturers of over 85 of the torque 


wrenches used in industry 
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plane ntified im 
ind the 
tion taken 
ter informati 
mput igned 
MIT's 
manu 
Kingston 


n pliant 


One } th 


re laid in 


] 
iutomat 
IBM 
AN/FSO-7 


employment of 
as guided 

batteries, intercept TS 

ise of the int cepting jets, 


raft is controlled by directions 


radio directly fre 
to the automatic pilot in the 
Missiles are controlled similarly 


time, the 


ym the com 


iir battle commander 
we the computer display the 
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IN ADDITION TO ITS REGULAR LINE of precision gears, one ol 
New England’s oldest and ablest gear-engineering organizations is now 
fully equipped to produce fine pitch gears to your own specifications. 
Any size and quantity...any type of basic material, metallic or non- 
metallic. Complete heat-treating facilities 


Perkins has the equipment, the experience and the craftsmen to satisfy 


all of your custom-made gear requirements 


YOU FURNISH THE SPECIFICATIONS — WE'LL PRODUCE THE GEARS 


PERKINS MAKES: bevel gears, ratchets, 
sprockets, ground thread worms, helical 
gears, spiral gears, spur gears-shaved 
or ground teeth, gear trains and assem- 
blies, speed reducers. 


coiler field and eliminates entirely the use of 
arbors and long set-up time. It is a complete 
self-sufficient machine and enables you te 
make the spring you want when you want it 
— in seconds. The coiler produces any type of 
spring, in any diameter and any pitch with 
this range: Wire sizes .005 to .125. Diameter, 
from 3/32” to 12” and larger. Size of the 
compact coiler is only 7 1/2x16". A POWER 
MODEL is available. Information on request. 


PERKINS MACHINE & GEAR CO. 


105 CIRCUIT AVE. WEST SPRINGFIELD, MASS. 


* The PERKINS PRECISION SPRING 
COILER is the latest development in the spring 
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SPECIALLY DESIGNED Mamaia) UNIMAX 


HB SERIES 
BLOWERS | = 





PROTECTED 
AGAINST Built for reliable service where 


severe environments damage un- 


Splashing water sealed units. 

Silicone boot seals clearance be- 
Dust tween case and operating pin. 
Condensation Cover sealed to base with thermo- 

Oil setting adhesive 
Wide variety of actuators. 
WRITE FOR FREE DATA SHEET! 


TINTS SWITCH 


ives ROAD, WALLINGFORD, CONNECTICUT 





Corrosive gases 





@ These particular blowers were made for 
radio or electronic cooling application. But, 
Peerless engineers design and build blowers 
and fans to customer, government and as- 
sociation specifications every day. Custom- 
made installations are our specialty. We do 

: Pictured 3 Sinko Ny! binet 

the whole job . . . make the motor, the fan ee ee ee er 
p Age rollers and a drawer skid-block that 

or blower . . . everything. Each unit is un- are being used successfully by several 
conditionally guaranteed. Whatever your leading manufacturers of fine kitchen 
air flow requirements or application it will Sepynest. The tylee wus comes 
? after a series of exhaustive tests hod 

pay you to contact Peerless. Do it today. proven its superiority in every respect 


In one experiment a small drawer 


Sinko Produces Nylon Parts That 
Give Years of Economical, 
Trouble-Free Service 


; ~— equipped with Sinko Nylon rollers was 

B&Q loaded and automatically operated 
Write, wire or phone for } ¢ the equivalent of a normal 200 ced 
Bulletin SDA-160 service. Upon examination the Sinko 


Nylon rollers showed little sign of 
wear. 


You too should investigate the many 
advantages Sinko Nylon offers, among 
them—resistance to wear and to shock 


FAN AND BLOWER DIVISION loads, to moisture, chemicals and to 


~® temperature; and its smooth-gliding, 
Ht Pherless. Electric company it abricating Proper 


FANS + BLOWERS + MOTORS + ELECTRONIC EQUIPMENT SINKO MOLDS ALL THERMOPLASTICS FROM 4 TO 100 OZ. 
1406 W. MARKET ST. + WARREN, OHIO 


" MANUFACTURING & TOOL CO 
Stuko 


3135 W GRAND AVENUE @ CHICAGO 22, ILLINOIS 
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over-all air situation or whatever part 
of it he wishes to monitor in detail. 
As the battle moves, information is 
transferred spontaneously to an ad 
jacent computer. 

'ypical of the many adv inced 
electronic components in SAGE is a 
high-speed magnetic core memory, 
made up of thousands of tiny, dough 
nut-shaped cores. Several cores in a 
row store a single word or number, 
the identity of which is determined 
code fashion according to whether or 
not individual cores in the row are 
magnetized. Data may be “read”’ into 
or out of this memory in millionths 
of a second. The computer also makes 
considerable use of such new and eco 
nomical developments as printed wir 
ing and miniaturized components. 
Many automated and semiautomatic 
manufacturing techniques are used 
throughout. The AN/FSQ-7 is de 
signed to operate 24 hours a day, 7 
days a week. Facilities are provided 
so that preventive maintenance can 
be performed on the machine while 
SAGE data continues to be processed 
The equipment going to McGuire is 
the first production computer. Engi 
neering models of the computer have 
been installed for several months at 
Kingston and at the Lincoln Labora 
tory of Massachusetts Institute of 
Technology in Lexington, Mass., 
where the system is being tested 

The SAGE system was developed 
by engineers at MIT’s Lincoln Lab 
oratory under contract with the Air 
Force. This program is being imple 
mented through the joint efforts of 
the USAF Air Materiel, Air Research 
and Development, and Air Defense 
Commands. Included among other 
contributors to the SAGE system are 
Western Electric Co. and Bell Tel 
phone Laboratories of the American 
Telephone and Telegraph Co. and 
Rand Corp. of Santa Monica, Calif 


American Brass Co. 
Breaks Ground for 
Aluminum Mill 


Ground-breaking ceremonies were re- 
cently held at the plantsite of Ameri 
can Brass Company’s $25 million 
integrated aluminum mill near Terre 
Haute, Indiana, which will produce 
aluminum ingots and billets, rolled 


(Continued on page 395) 
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POTTER can tell you “why” 
POTTER can tell you “how” 


and POTTER can make 
the FILTER that will 
confirm that “how’”’ 


Once it’s stated completely and correctly, 


a problem is half solved. 


Potter can put the facts and figures of 


your problem on paper. . . can 
chart its limits in laboratory tests... can 
engineer the solution. And Potter 
can embody that solution in 
subsequent design and production. 
Call Potter to engineer, design and 
produce the filter to solve your 
radio interference problem. 


Write for Bulletin 41 H. 


SPECIALISTS IN 
FIXED PAPER 
CAPACITORS 
SINCE 1925 


1950 SHERIDAN ROAD 
NORTH CHICAGO, ILL. 





JOHN S. COLEMAN 


‘T am proud that 
809% of Burroughs 


:mployees owe 


“T am proud that 80% of Burroughs employees are 
enrolled in systematic savings in U. S. Savings Bonds 
through the Payroll Savings Plan. The record of the 
response of our men and women to our recent campaign 
speaks for itself. It is evidence of the desire to save, and 
to save in a way which benefits both the individual and 
the nation. I hope that every employer will take advan- 
tage ot this opportunity to serve the interest of both his 
employees and the country by cooperating with the 
Department of the Treasury in the U. S. Savings Bonds 
campaign. 


The United States Government does not nay for this advertisi 


ft 


thanks, for their patrioti donation, the Advertisi 


JOHN 8S. COLEMAN, President 
Burroughs Corporation 
What is the percentage of emplovec participation in 
your Payroll Savings Plan?* If it is less than 50%, your 
State Sales Director will be glad to show you how easy 
it is to raise participation to 60% or higher. He will 
furnish Payroll Savings Application Blanks, and all the 
printed promotional material you can use. Write today 
to Savings Bonds Division, U.S. Treasury Department, 
Washington 25, D. ¢ 
*if your Company does not have the Payroll Savings Plan, your State 


Sales Director will help you to install it 


The Treasury Department 


Council and 
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sheet and strip, and extruded tubes, 
rods and special shapes. The alumi 
num reduction plant at Columbia 
Falls, Montana, which began opera 
tion in August, 1955, with an annual 
capacity of 60,000 tons of ingot 
iluminum, will be a source of supply 
for the Terre Haute mill. 

rhe plant is now under construc 
tion on a 315-acre site in Otter Creek 
Township, four miles north of ‘Terre 
Haute Center. ‘The new mill, a one 
storv building constructed of heavy 
steel, together with separate buildings 
to house an office and research lab 
oratory, will cover a space in excess of 
500,000 sq ft. The new mill will re 
quire a working force of 1,000 people, 
nearly all of whom will be recruited 


lly . 


AME Dedicates 
Laboratory in Raleigh 


One of the most modern industrial re- 
search centers in the South is the re 
ently opened Raleigh Laboratory of 
American Machine and Foundn 
mpanv. It was established in Jan 
1951 to be near to the major 
iwarette manufacturing cente! \ 


} ] 


mall mechanical and electrical deve 
opment group has now been trans 
ferred to Raleigh from AMF’s Brook 
lvn Engineering Department, to form 
the nucleus of the new laboratory 
The new 20,000 sq ft building 
is divided into three major develop 
ment sections—electrical, mechanical, 
ind electro-chemical. The Electrical 
Engineering Section engages primarily 
in the development of industrial meas 
urement and control devices, utilizing 
dielectric and radioisotope instru 
ments in conjunction with automatic 
controls. ‘The Mechanical Engineer- 
ing Section carries out the develop 
ment and design of new high-speed 
production machinery, principally for 
the cigarette industry, although it 
has been doing experimental work in 
the field of automation. The Elec 
tro-Chemical Engineering Laboratory 
has pioneered in the development of 
new silver-zinc and other special pur- 
pose batteries, used in guided missiles 
and other defense projects 
[he Raleigh Laboratory employs 
125 people. Of these, 27 are engi- 
neers and designers with broad ex 
(Continued on page 397) 
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no need to over-tax your production facilities 


Complex assemblies such as this Y-4 bomb- 
sight used in B-47 Stratojets are taken in 
stride at General Mills This precision in- 
strument has 3,433 parts, nearly 2,000 of 
them in this head-end assembly alone. 


get precision production help 
in volume and on time 


The critical shortage of competent technical men needn’t handi- 
cap your operation. Right now our creative engineers and 
precision manufacturing facilities are at your service for sub- 
assemblies or complete units of: 


@ precision electro-mechanical systems 
@ fine-pitch, instrument-type gear assemblies 
@ precision metal cutting, grinding, finishing 
@ industrial or military optical assemblies 


We can save you time, cut costs, eliminate scores of irksome 


production problems. Naturally you have the service of our 
full laboratory and environmental testing facilities. 


Send for this Fact-Packed New Booklet — It describes 
and pictures our facilities, shows our products, names 
our customers. Write Mechanical Division, Dept. 
PES8, 1620 Central Ave., Minneapolis 13, Minn. 


MECHANICAL DIVISION 
or General Mills 





CUSTOM 
MOLDED 


’ a 
4 pony | mie re lee ye we eo cat =" 
: .¢. ONLY 
| | Syachkroe-Start move ss-8 
im Ws ™ SOLENOID in its enclosed casing has 


(Be PONT TRADEMARK) ‘y the extra protection from any seepages 
of foreign substances by the addition 


IN THIN SECTIONS ee of a specially constructed boot. This 
AND SHAPES ©) boot is made of a synthetic rubber 
eee S 


that is oil and grease resistant. 
CAN IMPROVE PRODUCT PERFORMANCE BD isc SYNCHRO-START Solenoid. wit 
AND CUT REPLACEMENT COSTS | =the standard aircraft A N Connector 


(Model SS-AB). 














TEFLON is not a substitute for rubber, Nene onsend 
leather, or other sealing materials... 

TEFLON is in a class by itself, and 

there is no substitute for quality and 

performance. 


TEFLON has a combination of chem- | | A TECHNICAL NEWSLETTER ON 


ical, electrical and mechanical prop- 

cin ditinh te enti dah LUBRICATION WITH MOLYKOTE . . . 
material. Such characteristics as  (\\ | CATION IF YOU 
chemical inertness, resistance to cor === NEWSLETTER mavery 
rosion, high heat resistance, tough- | kk YOUR 
ness, high dielectric strength, low 4 ‘ SS COPY 
co-efficient of friction offer you design . = : SEND 
and product-improvement opportuni- 

ties never before possible. 





Te evaluate “Teflon” for your 
own use...without cost er obligation, 


SEND FOR FREE BROCHURE — 
“SPARTA REPORTS ON TEFLON” 


e060 o “RW. OVP eceeceeoe 60 ¢ 


TEF re 
The First Cost Can Be the FL Every issue features a technical article on the 
least... # AG use of MOL YKOTE Lubricants in industry @ 
How-to” stories on tough lubrication applica- 
Ht Is The Last Cost! ING tions @ Filled with engineering data which 
applies to all industries @ Being published 
regularly 


SP ART A nan ee oe. THE ALPHA MOLYKOTE CORP. 
Main Factories: 65 Harvard Avenue, Stamford, Conn. 
Phone: 4-2755 71 Arnulfstrasse, Munich 19, Germany 
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wae 
POSITIVE LOCKING 
INSTANT RELEASE 


“S< Balto 
fo i, 


THERE IS A ~~ 
BALL-LOK PIN . 


FOR YOUR EVERY 
REQUIREMENT 


WRITE FOR YOUR 


FREE ILLUSTRATED 
CATALOG TODAY! 





mfgr 
D. W. Price Corporation 


BL-ST handle type pull pin fea- 

tures “T” handle designed for firm 

grip when inserting or removing pin 

when a binding condition exists be- 

tween assemblies. 

COMPLETELY ELIMINATES SPECIAL TOOLS 
CANNOT BE ACCIDENTALLY RELEASED 


sales representative 


ROWE SALES CO. 


2140 Westwood Blvd., los Angeles 25, Calif. 


NEW APPLICATIONS. AND 
IMPLES. OF INDUS 


FELT 


and Federal Govt. 
Specificati 





— 





SEND FOR 
YOUR FREE 
COPY 
TODAY! 


CONTINENTAL 
FELT 

fills hundreds 
of jobs 
daily. 





| Ask for booklet 


Res x eae PI 


CONTINENTAL FRAT comPANY. incices 
22.26 WEST 15h STREET NEW YOOR tlw OY 
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Press Previews continued 
perience in many fields of science and 
engineering. To aug.nent its research 
ind development staff, the Laboratory 
maintains a machine shop and a pilot 
staffed 
with trained machinists and assem 


production plant. These are 
blers experienced in the building of 
irious machines and batteries 

lhe York Industrial 
Laboratory is located, 
just north of Raleigh on U. S. High 
wav No. ] 


cre tract which 


Center, in 


which the 


The Laboratory is on a 
illows for future 
expansion. It is constructed of brick 
ind block, with a steel frame and 
gypsum roof, cement floor, an auto 
matic sprinkler system, and ait 

ditioning in most of the sections 

iddition to the various research 

oratories, the building also has offices 
for Laboratory supervisory personnel, 
ind the 


Accounting Departments 


Purchasing, Personnel, and 


Lincoln Electric 
Announces Expansion 


Ihe Lincoln Electric Company of 
Cleveland, Ohio, has announced an § 
million dollar expansion to its plant 
capacity for manufacturing arc weld 
W ork 


is underway to complete 2 million dol 


ing machines and electrodes 


lars of this expansion by the end of 
the year. Engineering on the re 
mainder of the work is starting. The 
entire project is planned for comple 
tion within the next three year 

he expansion will provide 60 per 
cent more manufacturing capacity in 
the Company’s five-year old, 20 a 
Cleveland plant. Extensions will be 
made to the building for new facilities 
ind new equipment will be installed 
in existing production areas 

I'he Company is also building new 
plants in France and Australia to re 
place the present plants in thos 
countries and is also adding to its 
Canadian plant 
Wilham 
nounced the expansion with the state 
ment that the welding industry still 


President Irrgang an 


has a large untapped potential market 
He referred 
to the machinery manufacturing in 


in several different areas 
dustries rapidly adopting the use of 
weldments, and the structural field 
where welding is rapidly 
iting methods 


replacing 
other fabr 





MODERN 


ELECTRONIC 
ENGINEERING 


GIVES 
PRECISE 


SERVOSPEED 
MOTOR CONTROLS 


® DIGITAL CONTROL 

® ANALOG CONTROL 
® SYNCHRONIZING 

® SEQUENCE CONTROL 
® VARIABLE SPEED 


Write or call for 
further data 


DIV. of ~ FLECTRO DEVICES, inc 


4 Godwin Ave., Paterson, N. J 
ARmory 4-8989 








EMPLOYMENT OPPORTUNITIES 


NATIONAL” i 
COVERAGE / 


nem | 


DISPLAYED 


quoted on request 


w columns 
\ 


The advertising rate is $23.20 per inch for all oa, 
appearing on other than a contract basis 


n advertising inch is measured %” vertically on a column 
3 30 inches to @ page 
~ Subject to Agency Commission 


Send NEW ADS and inquiries to Classified Advertising Division of PRODUCT ENGINEERING, 
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Argonne National Laboratory 


is the nation’s senior atomic energy installation. Its predecessor, 
the Manhattan District, ushered in the atomic age on December 2, 
1942. A long list of outstanding achievements by the Laboratory 
have followed since that historic day. 


Remote handling of radioactive mate- 
rials is an important aspect in the de- 
velopment of atomic energy. Argonne 
engineers number among their achieve- 
ments the original concept, design and 
pilot model construction of eight me- 
chanical and two electronic master 
slave type manipulators. Many of these 
devices have been reproduced and are 
widely used throughout the world. New 
models with higher load capacity, 
greater sensitivity and resistance to the 
adverse effects of intense radioactivity 
must be developed. Complex mechan- 
ica! arms and special servomechanisms 
must be developed. The development of 
systems by our engineers for the view- 
ing of radioactive materials has in- 
cluded the basic design and evaluation 
of shielding windows, stereo-television., 
and special optical devices. Many chal- 


lenging problems will be encountered 
in the development of advanced view- 
ing systems. 


A staff position at Argonne affords the 
engineer a genuine opportunity to be 
currently informed in a growing field; 
to learn by doing: to experience the 
satisfaction of contributing to funda- 
mental engineering: to witness the prod- 
uct of his resources and energies re- 
ceive acceptance by reproduction in 


industry. 


If you are interested in becoming associated with the leading 
scientists and engineers in the field of nuclear energy write to: 


National Laboratory 


Professional Personnel Office 


Argonne 


P. O. Box 299 


The Laboratory is currently seeking cre 
ative mechanical and electrical engi 
neers and engineering physicists to 
participate in the further development 
and construction of prototype equip 
ment and systems to solve the challeng 
ing problems related ot the peaceful 
uses of atomic energy. 


the 
suburban countryside twenty-five miles 


Argonne National Laboratory, in 


southwest of Chicago circumvents the 
the 
metropolitan area is readily accessible 
A private park and athletic facilities 
(including a swimming pool) afford ex 
cellent recreational for the 
whole family. 


congestion of big city traffic; yet. 


activities 


Salaries of Argonne employees rank 
with the best. Benefits exceed most: a 
month's paid vacation, hospital and life 
insurance and a retirement plan which 


provides for immediate vesting. 


Lemont, Illinois 
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When an established Company of the stature and stability of the Linde Air Products Company embarks 


ENGINEERS - - - - - 


on a planned program of PRODUCT DIVERSIFICATION, 


it provides a - - - 


UNIQUE OPPORTUNITY 


~ for Mechanical and Chemical engineers with creative talent and business judgment. 


if interested in this really unusual opportunity, 
mate acaden.ic standing) and experience to: 


submit let 





resume including educati 


LINDE AIR PRODUCTS COMPANY 
a division of 


UNION CARBIDE AND CARBON CORPORATION 


P. 0. Box 8237 
Attention: Mr. J. 


indianapolis 24, Indiana 


J. Rostosky 
PD 


Reter to ad: PE- 


\< idre to office » 
sasified Adv. D 
36 


REPLIES (Bor No 
c/o This publication 
New York P. 0. Bow 
CHICAGO \ Mic ‘hig n Ave 
SAN FRANCISCO: 68 Poat 8t 


POSITIONS VACANT 


Like Your Problems New ... Complex .. . 
Challenging’ Here is an opportunity to 

your creative ideas to work in the desigr 

development of electrical and mechanical 
components for line of major 
home appliances the ability to 
come up with different and origina deas 
with the objective of developing new gadgets 
and control devices for the white goods line 
Experience should be in design and develop- 


| appliances. 


| with a 








SALARIED POSITIONS 


$6,000 to $30,000 
Hi-grade Engineers and Executives in all 
fields of industry. 


GLOBE EMPLOYMENT SERVICE 
42 S. 15th Street Philadelphia 2, Pa. 


WILLARD F. MASON 


Consulting Electrical Engineers 


ecision Electromechanica! Designs 
Specialist Slip Ring Assemblies—aAl!! Applications 
Engineering Administration, Cost Systems 
Product Development Programs 
Manufacturing Facilities 


180 Post Read, Darien, Conn Oliver 5-9039 











CHIEF RESEARCH 


You will install research laboratory in new factory 
and new division of multiple plant electronics man 
ufacturer. Ground floor opportunity for able and 
ambitious development engineer. Company pays 
agency fee and relocation expense. Starting salary 
$12,000 plus 


MONARCH PERSONNEL 


28 E. Jackson Bivd Chicago 4, Hinois 








ARNOLD E. RUDAHL 
ectro- mechanical Produat Engineering 
@ Magnetic devices, synchro, servo, contrel compon- 
ents, specific-performance motors, from appliance 
drives to automation instruments. 
@ Custom-designed, specification, technical procure- 
ment 
Co-ordinated development ef component, system end 
ceuigment Prototype and engineering quantity pro- 


527 East Putnam Ave. Greenwich, Conn. Tel. : 8-7995 


} ences, 








ment field, with a working knowledge of the 
materials commonly used in major household 
Engineering degree (mechanical 
or electrical) helpful but not essential. Loca- 
tion is in Galesburg, Illinois—a community 
future located in Western [Illinois 
Complete benefit program with salary based 
on your record of accomplishments Write 
to Mr. Don E. Johnson giving full details of 
education, experience and salary desired 
Midwest Manufacturing Corporation Gales- 
burg, Illinois Subsidiary of Admiral 
Wanted: Product Engineer with design and 
production engineering background/in mass- 
produced consumer products. This position 
requires an energetic man with sufficient 
background to initiate product part changes 
and deviations for cost reduction, improved 
performance, and stable production He must 
know foundry, die casting, metal stamping 
and forming, and screw machine processes 
and be able to deal directly with suppliers 
in these fields. This opening is in our new 
Fort Wayne, Indiana plant and the Engineer 
will report directly to the General Manager 
Please send resume of qualifying experience, 
previous salaries, recent photograph, refer- 
and required salary to Personnel Man- 
Magna Power Tool Corporation, Menlo 
California 


ager, 
Park, 
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EMPLOYMENT OPPORTUNITIES 





METALLURGICAL ENGINEERS 


We have the following immediate openings 
for graduate Metallurgical Engineers with 
from 1 to 5 years experience 

Assistant Division Metallurgist — Ferrous 
metallurgy on hand tools, pliers, wrenches 
ond new products. Production problems, re 
search and development, testing and analysis. 
Excellent lab facilities. Need engineer with 
ingenuity and ability to assume responsibility 

Senior Metallurgist High temperature 
alloy jet component parts Knowledge of 
forging desirable. Ability to handle projects 
with little supervision Some research on 
new alloys or products 

Metallurgical Engineer — Preferably oa 
young metaliurgist interested in learning to 
supervise special projects relating to high 
temperature alloy development and evalua- 
tion. Work is in field of vacuum melting and 
casting 

All above positions command good salaries 
and offer advancement opportunities in an 
expanding industry. Our plants are located 
in an excellent living area in Central N. Y 
State. Send resume and salary requirements 


to H. A. Ford, P | Of ites- At OreTy > 
boro Serect, Utien, Maw —" pare nee Give méa place 


UTICA DROP FORGE & TOOL CORP. 


to stand... 








a lever 
PRODUCT and a rock and 
ENGINEERS I 


A NATIONALLY KNOWN 
STEEL CORPORATION IS SEEKING will 
DESIGNERS OR DETAILERS 

FAMILIAR WITH MECHANICAL 


MOTION AND SMALL MECHANISMS move 


AGE IS NO BARRIER— 
WE ARE PARTICULARLY INTERESTED the 
IN MATURE OR RETIRED ENGINEERS ‘ 

WORK SCHEDULE WILL BE ee 

ESTABLISHED TO CONFORM TO earth 

INDIVIDUAL REQUIREMENTS 

FOR FULL DETAILS 
REPLY IN CONFIDENCE TO 


P-2233, Product Engineering 
20 N. Mi gan Ave Chicago 11, Il 





Today, as in Archimedes time, many a scientist 

REFRIGERATION ENGINEER and engineer is stymied 
Mechanical Engineer, to age 40, with practical ex- through lack of facilities for research, 
perience in commercial refrigeration engineering development and production 


problems Must possess capabilities in various 


of an “out of this world” idea. 
phases of engineering, design, research and product n 5 , 
development; possess potential of Chief Refrigera- To such individuals, Farns- 


a worth is “the place to stand, the lever and 
Fo: commercial refrigeration division of national ” : “ eas 
metal fabricating company, with expansionist plans F the rock ‘ in these exciting and 
ae ee Sas Sate = ee ae challenging fields: Missile guidance, control, 
a ‘ b t Starti 4 - . ° 
porn i anamn nth ~— apitity nes and test equipment systems, micro- 
Location—Northern Pennsylvania waves, radar and countermeasures, infra-red 
Write: H. J. Flinn systems, industrial electronics, an- 
Brewer-Titchener Corp tennas, transistor and pulse circuitry and 
Cortland, N. Y packaging. 


f Your resume will receive 
immediate, confidential attention. 











PERSONAL GROWTH 


Opportunities in a dynamic growth company 
now available for mechanical and electrical 
engineers in the design and development of 
photographic ond electrical (xerography) 
duplication equipment. Wide range of posi- 
tions open offering outstanding potential for 
odvancement, salaries commensurate with ex- 
perience and excellent employee benefits. 


Direct replies to David S$. Raub, Asst. Vic 
president, industrial relations. 


THE HALOID COMPANY 


Rochester, 3, New York 


Address Technical Employment Director 


FARNSWORTH ELECTRONICS COMPANY, FORT WAYNE, INDIANA 
A Division of International Telephone and Telegraph Corporation 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS, ENGINEERS 


Electronic & Mechanical Electrical & Mechanical 


HYSICISTS: Our positions offer an opportunity within 
. the fields of ATOMIC POWER and AUTO. 


MATION. If you have experience in 





Mechanical Design 

Heat Transfer 

Servo Mechanisms 

Stress Analysis 
Electrol-Mechanical Devices 


and have the ingenuity and initiative for 
applying your experience, we have choice 
positions in NEW PRODUCT DEVELOP. 
MENT. Become associated with a growing 
farsighted Company, long established in 
the manufaciure of motors, generators and 
control devices. 


2. Reliance Electric & Engineering Co. 
Choose your location 1088 Ivanhoe Road Cleveland 10, Ohic 


when you join Melipar 


H. Y. Reeves 








Melpar’s R & D operations are centered near and in two PROJECT ENGINEER 


f the country’s more desirable communities: Washington, Excellent opportunity in expanding industry tor 
D. C., Watertown and Boston, Massachusetts, each of age ees Engineer with experience in 
which affords engineers the opportunity to enjoy research, project werk. Must be qualified to handle the 


] i l ll al > th ve > installation and processing problems relating to 
— ee oe os oe production of high temperature alley component 


parts for jet aircraft. Work includes setting up of 
Regardless of which locale he selects, the engineer will machining lines, plant lay-out, tooling and fixtur. 
find that our advancement policies and organizational struc- ing, development of methods and operation analysis 
ture provide opportunities uncommon to the industry as Top salary and benefits. This is a challenging op- 
1 Ww hole. portunity in a dynamic industry located in Central 
N. Y. State, an area with the best facilities for 


, > . . good low-cost living. Send resume and salary re- 
Individual performance heads the list of factors which catetenesin Sp Ui; &, Cand, Gammneat Glee, 2008 


ietermine progress. Regardless of age, experience or ten- Whitesboro Street, Utica, New York. 

ure, an engineer is given more complex responsibilities 

1s soon as he is ready. There is always room to move UTICA DROP FORGE & TOOL CORP. 
ahead at Melpar, because we have doubled in size every 
18 months for the past 10 years, with a proportionate in- 


crease in top and middle level openings. MECHANICAL ENGINEERS 


Our engineers gain comprehensive experience in all phases Engineering qraduates for product de 
f engineering problems. Each is assigned to a project sign and application. Products = 
team which is charged with responsibility for whole prob- vibration and shock isolation systems 
‘ems, from design concept to completion of prototype. on aircraft, electronic, automotive, ma 
rine, general industrial equipment. This 
The engineer will find each of Melpar’s laboratories is a rapidly expanding industry. Ex 
splendidly equipped with an eye to both present and future cellent long range possibilities for 
needs. Fully air-conditioned, each laboratory has recently | engineers who are interested primarily 
acquired additional facilities. in design work. Duties also involve 
extensive liaison between and among 
We extend financial support to those who intend to pursue facturing, and 
uivanced study. Fully accredited courses are available 
at our main laboratories. 














BOX 369, ERIE, PENNSYLVANIA 








Write for complete information, indicating geographical 
reference. Qualified candidates will be invited to visit 


elpar laboratories at Company expense. & £ By i o R 
Top Level Openings Exist in These Fields: & ay G 4 hee Q £ H 


Network Theory @ Systems Evaluation @ Microwave Technique @ UHF, Experienced in design and con- 
VHF, or SHF Receivers @ Analog Computers @ Magnetic Tape Handling @ struction of high pressure equip- 
Digital Computers @ Radar and Countermeasures @ Packaging Electronic ment such as Pumps, Compres- 
Equipment @ Pulse Circuitry @ Microwave Filters @ Flight Simulators ‘Vy Is, Pilot Plants, etc 
® Servomechanisms @ Subminiaturization @ Electro-Mechanical Design ©@ sors, ease “ “ oq : 
Small Mechanisms @ Quality Control and Test Engineering on eaputiane Gates 
ut not necessary. ary open. 
Give full particulars in first re- 





ri . "or » ers nese “a 
Write: Technical Personnel Representative hala iia ae 
Class Adv. Div 
P, O. Box 12, N. Y¥. 36, N. ¥ 


MEL PARR? imeorporated (fu poanute en nent sare 


of 

ectronic ee 
, . ; = to business machines, and a leader oe 

A Subsidiary of Westinghouse Air Brake Company Automation has permanent positions available is 
these areas: elec 

mechanical product design. Excellent om om ployee 


3166 Arlington Boulevard, Falls Church, Virginia yy f-  y  HY O 


sional Cegteyment, The Standard Register Ce., 
ayton | 


























Positions also avaitabie at our 'aboratories in Boston and Watertown, Mass. 





Product Engineering — August, 1956 





Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Accumulators 


Actuators 
Mechanical 


Adhesives 
Air Motors (see Motors, Air) 
Aluminum Alloys 31-34, 46-47, 96 


Aluminum Coated Sheet and Strip 
(see Steel, Coated) 


Assemblies 
Electrical 
Hydraulic 


332, 352, 


Bars 
Metal 2, 26-27, 46-47, 


Bearing Materials 
Bearings 
Ball 54, 72, 134, 
302, 326, 340, 371, 
Jewel 
Miniature 
Needle 
Oil-less 
Roller 41, 54, 72, 106, 
Sleeve. .220, 259, 293, 357, 
Bellows 
Belts, Timing 
Belts V 
Biowers 
Bolts 252, 273, 
Boosters 
Brakes 
Electric 
Hydraulic 
Mechanical 
Pneumatic 
Brass 


Brazing 
Alloys 


Bronze 
Brushes, Electrical 
Bushings 


Bushings. Strain Relief 


Cams 
Carbon .. ‘ 262, 384, 
Carbon Parts 262, 293, 384, 
Casters 
Castings 
Ceramics 
Chains 
Bead 
Conveyor 
Roller 
Silent 
Chemical Treatments 
Circuit Breakers 


Continued on p. 402 
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BUILT-IN 

CORROSION RESISTANCE 
WITH 

NON-FERROUS METALS 


Non-ferrous metals are often the only practical 
material to use to combat corrosion. 


All copper alloys and most aluminum alloys have 
excellent resistance to the atmosphere. Copper is 
the standard material for quality roofing, screening 
and building hardware. Federated’s self-aging 

‘aluminum alloy, Tenzaloy, is applied to awning hard- 
ware, pole-line hardware, and similar outdoor 
applications. 


Navies of the world use copper alloys for 
equipment that comes in contact with salt water and 
salt water vapors, and certain of the copper alloys 
are specified for underground water valves and gates 
that must retain permanent operating characteristics. % 


Magnesium is made into anodes by Federated 


) 
to protect ships’ hulls, ballast tanks and buried 4 
structures from corrosion. 


Though copper and aluminum alloys stand up 
well in contact with numerous chemicals, lead is 
almost impervious to many of the liquids most difficult 
to handle. Thousands of tons of Federated lead 
pipe, fittings and sheet are used every year 
by the chemical industry to handle and store 
these highly corrosive materials. 


Federated metallurgists work with many types of 
non-ferrous metals. They can help you select the alloy 
best suited to overcome your problem with corrosion. 


Federite Meats YB 


DIVISION OF AMERICAN SMELTING AND REFINING COMPANY 
BROADWAY, NEW YORK 5. 
in Caneda: saeana Metals Canada, lid., Skea ond Montreal 


Aluminum, Anodes, Babbitts, Brass, Bronze, Die Casting Metals, Lead and Lead Products, Magnesium, Soiders, Type Metals, Zinc Oust 


401 





Prevents squeaks Index of 
PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 401 


Clad Metals 
Clamps, Hose 
Clips 
Clips, Electrical 
Clutches 
Mechanical 75, 100, 249, 323, 
Pneumatic 
- rie Coatings 44, 84, 246, 248, 270, 366 
yy —~ Cold Headed Parts 
Collector Rings 
Compressors 
Connectors 


Electrical 
Hose 


gees ceLet Tube 
\ Contacts & Contact Materials 





4, BOA 
308, 329, 332 
Controllers 364 


Control Panels & Switchkoards 59 
67A4B 


. o 
Controls 
Ops ration i 

Electronic 59, 67A4B, 
Hydraulic 296, 313, 3 
Mechanical oe 
Pneumatic 308. 296, 

Conveyor Belts 

Copper & Copper Alloys 

Cords 

Cork Compositions 

Counters 


Couplings (see Connectors, Electrical) 


Couplings 
Hose 
Hydrautic 
Mechanical 
Tube 


Cylinders 
Hydraulic 
Pneumatic 


Armstrong DK-153 is a resilient cork-and-sponged-rubber composi D 

tion backed with pressure-sensitive adhesive, This versatile material is now Bie Gatien on. 206. 337. _ 380 
being used for hundreds of different industrial jobs . . . including squeak 
ft: ae Dies .. 266 
proofing metal-to-metal assemblies, cushioning ,. 





, , Differentials 386 
glass-to-metal joints, and absorbing vibration. 
> ome . Draftin 
DK-153 comes in rolls, strips, sheets, or die-cut ines | 297 
shapes, 1/32” to 3/16” thick. It’s easy to apply: Supplies = 
Drives 
, ‘ = Adjustable Speed ..48, 64-65 
in place. For samples, write on your business i ; Right-Angle 340 
‘ - ae _ Timing .. 63 
letterhead to Armstrong Cork Company, Industrial "ee Variable Speed 3rd Cover, 30B, 


ox 76-77, 113, 329 
Division, 7308 Irvin St., Lancaster, Pa. 


just peel off protective backing and press DK-153 








Electrical & Electronic Components, 
Custom Made (see also Production 
perjormance counts Services) : ‘ 


(Armstrong px-153 


ised wi 


305 
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PRODUCTS 
ADVERTISED 


In This Issue 


WET AND DRY 
TESTS PROVE... 


Engineering Services (see also Pro 
duction Services 50, 130, 360 


Engines 
Expanded Metals 
Expansion Joints 
Extrusions 


Metallic 
Non.- Metall 


Fabricated Plast See Plastics 
Fabricated 


Fabricated Stee! see Plate, Fabr 
cated, Sheet Fabr ated, Structura 
Forms & Shapes. see Weldments 

Fabrics, coated 

Fastening Methods 

Feit 

Fibr 


Filters 
Air 
Mydrau 


= ~. 38 GARLOCK 662 
ae tig GASKET MATERIAL 
Forgings . on does not shrink 


Friction Materials 


or change shape 


Here’s convincing proof that gaskets of Garlock 662 can stand vary- 

ing climatic conditions without drying, shrinking, or hardening. The 

Gear Motors also Motor gaskets illustrated were subjected to a 24 hour alternating wet and 
ducers 

dry test for weeks, then conditioned at room t nperature As the 

photo and chart at right show. 662 gaskets returned to their original 

Generators shape and to within | of their original thickness. Competitive types 


D-¢ hardened, twisted. and shrank as much as & No wonder so many 


Gaskets 35, 86 


Gears 


Glass companies are specilying 662 for use against gasoline, water, and oil 


Graphic Charts at temperatures up to 300°F. It is approved by | 
€ ic art 
tories, Inc. for use against hazardous liquids 
Graphite 
Grommets And longer-lasting 662 Gasket : ' nly on 
two thousand style 
the only co iplete iine mn eason you ¢& unbtase 


your Garlock repre t m today or write tf 
Handles & Knobs ) THE GARLOCK PACKING COMPANY, Paimyra, New York 
Heating Units 


For Prompt Service ntact one of our 3U sales offices ware 


High Temperature Alloys h t the U.S. and Canada 


Hose & Tubing S| 
Hydraulic Fluids 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 


Inspection Equipment 


Continued on p. 404 
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7/7 DESIGNERS and ns we 
> DEVELOPMENT 
ENGINEERS 


HAYDON mokes very small, extremely 
rugged Timing Motors for 60 cycle, 400 
Insulation 


32 
Continued from p. 403 


Iinetruments 

Electrical 124-125 

Mechanical 375 
312, 351 
cycle, and d-c use. They precisely, depend- 

Insulators 91 

ably measure and control timing — under 
in unusual 


variable conditions 
without 


locations and positions 
taking up too much space! With the 
help of HAYDON Timing Motors, you can 
now build time controls into your prod- 
uct with a minimum increase in space 
requirements! t 
Laminated Plastics see Plastics, 


Laminated) 


Liquid Level Controls 360 


Low Temperature Melting Alloys 382 
Lubricants 396 
Lubricating Equipment 15, 37, 245 
254.255 


helps you control space 


] Magnesium Alloys 
an - Magnetos .. ivaw 
Magnets . eee 


If time and space are your problems, call Moldings 
Glass (see Glass Parts) 
the nearby HAYDON Field Engineer. He 
Lahsoncirreanctied ' o Plastics (see Plastic Parts) 
can help you find the most efficient appli- Powdered Metal (eee Powdered 
Metal Parts) 
cations of timing components. He can hel 
<3 hie ° ° Rubber (see Rubber Parts) 
insure superior performance in your prod- 
Ye Molybdenum Alloys ‘ 303 
\\vet# Mail the coupon for his name, and for 
Motor Starters 74, 120 


an informative catalog — today. 
Motors, A-C 
Fractional ... 22-23, 28-29, 70, 92-93 
109, 122, 263, 269, 271, 354, 358, 378 
Integral ........22-23, 28-29, 70, 92-93 
109, 263, 269, 378 
Sub-Fractional ..+..22-23, 28-29, 122 
250, 339, 358, 368 


Motors, Air .319 


i Motors, D-C 
(ahd ; Fractional 8, 22-23, 28-29, 70 
b : See webienen 92-93, 109, 122, 263, 269, 271, 358 
PS integral ........22-23, 28-29, 70, 92-93 
109, 263, 269 
22-23, 28-29, 122 


peng | HA YOON Manufacturing Company, Inc. d | sub-Fractional ... ' 


Tim f N G| 3132 ELM STREFT, TORRINGTON, CONN. 
Motors, Hydraulic : 87, 313 


Send me the name of the nearby HAYDON Field Engineer ' 
ll 





} 
Timing Motors r Mountings 
e 


P i 
Send me cotalog, ‘Electric . 
P 

, 
f 


“4 





NAME 

POSITION ; 
' 1 Pe 
' COMPANY . 
| CO. ADDRESS i Nickel Silver 
oo ZONE ___ STATE _ ‘ie Nuts 14, 51, 132, 273, 291, 
- 337, 368, 378, 380, 

















Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


P 


Packings 2nd Cover, 374, 403, 

Perforated Metals 366 
Pillow Blocks 388 
Pinions 337 
Pins 397 
Plastic Film ; ‘ 97 


Plastic Parts 67, 130, 261, 295 
395, 321, 362, 367, 392, 396 


Plastics ..... 18-19, 58, 79, 101-102 
299, 315, 321 


Plastics Fabricated 295, 321, 367, 392 


Piastics Laminated 67, 261, 276 
295, 321, 341 


Plates 26-27 
Plugs 273 
Plywood 372 
Porcelain , 289 


Powdered Meta! Parts 4th Cover, 
, 259, 286 


Power Packs 
Hydraulic .. 296, 


Power Take-offs 
Precious Metal Alloys 
Pressure Switches 


Production Machines & Processes 
281, 


Production Services (see aiso Engi- 
neering Services) 55, 305, 
372, 391, 


Protective Devices, Motor 
Pulleys 
319, 


87, 277, 292, 298, 
324, 363, 


Ratchets 


Regulators 
Hydraulic 
Pneumatic 


Relays 218, 346, 360, 
Reproduction Equipment 
Reproduction Supplies 

Resins 

Resistors 

Retaining Rings 

Revolving Joints 

Rings & Loops 


Continued on p. 406 
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PUMCUP ADVANTAGES 


now yours for 


© HYDRAULIC CONTROLS 
© AIR CYLINDERS 
¢ RECIPROCATING PUMPS 


Two common Pumcup types: con- 
ventional and 45° bevel type. 
available in a complete range of 
sizes and texture-engineered com- 
positions. 


Cutaway view of typical Pumcup 
installation resulting in prolonged 


high efficiency. 








AKE it from experienced users, Darcova Pumcups offer payoff 
advantages that can’t be equalled! For example, they last many 
times as long as ordinary piston packing..and they hold peak efficiency 
from start to finish. Because of the resulting production and main- 
tenance economies, plant after plant is standardizing on Pumcups. 


Improved application of the cup principle does the trick. And 
Darcova Pumcups are texture-engineered in a range of compositions to 
meet most temperature-pressure-fluid conditions. And they are avail- 
able in sizes and types exactly right for your particular equipment. 


It will pay you to get a// the facts. Just ask for Pumcup Bulletin 
No. 5503. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 25, Pa. 


TRADE MARK 
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Withstands vibration, heat, corrosion — 
Meets AN-N-5b lock nut specifications 


Here is a ONE-PIECE stainless steel 
thread insert that will lock the screw 
against loosening as it permanently 
protects the tapped hole. The secret is 
in the Mid-Grip coil. Shaped like a 
polygon, its chords exert a spring pres- 
sure on the screw thread and prevent 
rotation at less-than-rated torque. No 
loss of torque occurs at elevated tem- 
peratures or after repeated disassem- 
blies. 

NO EXTRAS—The Heli-Coil* Screw-Lock 
(Mid-Grip) Insert employs no locking 
rings, pins, plugs, tabs or wiring. It can 
be installed from the front or top. Think 
of the money — and assembly time — 
you can save! 

NO PROJECTIONS — Screw-Lock Inserts 
furnish AN-N-5b lock nut torque right 
down inside the parent piece . . . elimi- 
nate costly weight and space...improve 
design. 


NO WEAR, NO CORROSION — Like reg- 
ular Heli-Coil Inserts, new Screw-Lock 
Inserts are made from 18-8 stainless 
steel wire, and normally outlast the 
unit they protect. They permit smaller, 
fewer fastenings, and require minimum 
surrounding material. Screw-Lock In- 
serts are available in popular NC and 
NF sizes with choice of two lengths. 
Mail coupon for complete data—or bet- 
ter still, see Yellow Pages of your phone 
directory — “Inserts — Screw Thread” 
for name of your local Heli-Coil Appli- 
cations Engineer. Call him now! 





Regular Heli-Coil Inserts (no lock- 
ing action) put corrosion-proof, 
strip-proof stainless steel threads:in 
soft materials . . . permit smaller, 
fewer fastenings, lighter weight, re- 
duced cost. 











SCREW-LOCK INSERTS 


Products of Heli-Coil Corporation, Danbury, Conn. 


*Reg. U. S. Pat. Off. 


oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee eee ee eee eee ee 


HELI-COIL CORPORATION 
168 Shelter Rock Lane, Danbury, Conn. 


[J Send complete design dota on Heli-Coil Screw-Lock Inserts. 


Name 


(J Send design manual on standard Heli-Coil Screw Thread Inserts. 


(] Put me on a list to receive “Heli-Call,” case history periodical. 


Title 





Company 





Address 





City 


Zone State 
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IN CANADA: W. R. Watkins Co., Ltd., 41 Kipling Ave. S., Toronto 18, Ont. 
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Rivets 
Rod Ends. 


Rods 
Metallic 


Non-Metallic 
Rubber .. 
Rubber Parts 


Screw Fasteners 


80, 88, 110-111 
314, 334, 344, 355, 


Screws 


Screw Thread Inserts 


Seals 2nd Cover, 12, 258, 
Shapes & Shelis Deep Drawn 
Shapes, Rolled Formed 

Sheaves 


Sheets 
Metal 
Plastic 


2, 26-27, 237, 


Shims 

Silicones 

Slides 

Solenoids 

(Pipe 


Specialty Fasteners 


88, 


224, 
380, 


304 
309, 


386, 


Hangers, 


Special Cold Headed Parts, etc.) 


132, 252, 
325, 334, 


116, 


Speed Reducers 
Splines 
Springs 
Sprockets 
Stampings 
Steel 
Alloy 
Carben 
Coated 10, 
Stainless 26-27, 83, 
112, 115, 311, 317, 


Textured 
Tool 


26-27, > , 128, 


322, 


Strainers 


Strip, Metallic 


Structural Forms & Shapes 
Switches .. we 40, 


Swivel Joints . 


258, 


273, 
378, 


278, 


13, 


, 364, 


231, 
128, 
253, 


338, 


2, 26-27, 
237, 311, 


317, 
257, 


383, 


322 
253 
311 


85, 96, 98-99 


379 
311 
83 


370 


282 
392 
333 


Product Engineering — August, 1956 





Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


T 


Testing Machines & Equipment 


Thermostats 

Timers 247, 260, 290, 
Timing Motors 

Titanium 

Tools 

Torque Converters 

Tracing Cloth 

Traps (Steam) 


Tubing 
Flexible Meta! 
Lock-Seam 
Plastic 
Seamiess 
Welded 


Universa! Joints 


Valves 
Air 
Control 
Hydraulic 
Solenoid 


Vibration Dampers 
Mechanical 


Vibration Mountings 


Ww 

Washers 
Washers (see Packings) 
Wear Materials 
Welding 

Equipment 

Nuts 

Supplies 
Wheels 
Wire 
Wire & Cable 
Wire Cloth 


Wood 


Zinc Coated Sheets 253, 311 
Zinc Coated Strip 253, 311 
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STRAINERS 
GASKETS 
ARRESTORS 





FILTERS 
SHIELDS 
BARRIERS 








TRAPS 
GUARDS 
SCREENS 


Just to name a few . . . and most of the parts we are making 
to special order don’t really have a name! Our real specialty 


is fabricated wire cloth parts, made to your specifications. 


Any metal, almost any size, almost any shape... we can 
probably assemble it for you . . . faster, better and at a lower 


cost, than you can do it yourself. 


For more information, just send for our latest Fabricated Parts 
Catalog. 


ewark 


fe*accuracy ok ire Cloth 


COMPANY 
351 VERONA AVENUE + NEWARK 4, NEW JERSEY 
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NEWARK 
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CREATES a Spring... 


This is an Accurate Spring! It’s 
different than the rest, because i 

de signed and engineered for its job 
It has been created by Accurate’s 
skilled craftsmen who approach all 
spring problems with experience 


. and imagination 


When YOU need the best of springs, 


held to the closest tolerances and 
manufactured at the lowest cost — 
YOU need Accurate! 


APR RR RR RRR RRAR EL? O20 8 | 
al} 


PEO ee ee 
5 


ACCURATE SPRING MANUFACTURING COMPANY SPRINGS 


3815 West Lake Street + Chicago 24, Illinois WIRE FORMS 
STAMPINGS 


INDEX TO 
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Accurate Spring Mfg. Co 
Adams & Westlake Co 
Airborne Accessories Corp 
Alemite 

Allegheny Ludium Steel Corp 
Allen-Bradley Co 

Allen Mfg. Co. oes 

Allied Research Products, Inc 
Allis-Chaimers Mfg. Co. 
Alpha Molykote Corp. 
Aluminum Co. of America 


American Brass Co. 
American Chemical Paint Co 

working Chemical Div 
American Crucible Products Co 
American Feit Co 
American Gear & Mfg. Co 
American Lava Corp., Subs. Minne 

sota Mining & Mfg. Co 91 
American Metal Hose Div., American 

Brass Co. 73 
American Smelting & Refining Cc 257 
American Steel & Wire Div 

Stee! Corp. 56-57, 71, 98-99, 115 
Apex Machine & Tool Co 331 
Armco Steel Corp 10 
Armstrong Cork Co 35, 66, 86, 402 
Assembly Products, Inc 390 
Atias Chain & Mfg. Co 267 
Automotive & Aircraft Div Ameri 

can Chain & Cable Co 256 
Automotive Gear Works, Inc Subs 

of Eaton Mfg. Co l 


B/W Controller Corp 360 
Babcock & Wilcox Co., Tubular Prod- 
ucts Div. 335 
Bakelite Co., Union Carbide & Carbon 
Corp. . : 299, 
Baldwin-Lima-Hamilton Corp., Stand- 
ard Steel Works Div ; 
Bantam Bearings Div., Torrington Co. 
Barksdale Valves ° 6 
Bead Chain Co > 
Beaver Precision Products, Inc ee 389 
Belden Mfg. Co 280 
Bird Co., Inc., Richard H . 371, 385 
Bishop & Co. Platinum Works, J 
Stainless Steel Products Div 
Bound Brook Ojil-Less Bearing Co 
Bower Roller Bearing Div., Federa 
Mogu!-Bower Bearing, Inc 
Bridgeport Brass Co 
Bruning Co., Inc., Charles 
Bundy Tubing Co 
Bunting Brass & Bronze Co 


c 


Cambridge Wire Cloth C 

Cameron tron Works, In 

Cannon Electric Co 

Carbone Corp 

Carpenter Stee! Co 

Cash Valve Mfg. Corp A. W 

Central Foundry Div., General Motors 
Corp 20-21 

Century Electric Co 109 

Cerro De Pasco Corp 382 

Chase Brass & Copper Co 105 

Chatillon & Sons, John 375 

Chicago Molded Products Cor 130 

Chicago Rawhide Mfg. Co Cover 

Chiksan Co 333 

Cleveland Cap Screw Co 314 

Climax Molybdenum Co 303 

Columbia-Geneva Steel Div uy. § 
Steel Corp 98.99, 115 

Columbia Stee! & Shafting Co., Sum 
merill Tubing Co. Div 94 
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INDEX TO 


ADVERTISERS Its RESULTS 
Sone"Grive Gears Os michigan Yes that cou nt ' 


Continental Felt Co. 

Corning Glass Works 

Cramer Controls Corp. 
Crucible Stee! Co. of America 


Cuno Engineering Corp., Super 


i. B.A : Speedier OUTPUT... 
; ECONOMY...UNIFORMITY 


Darling Valve & Mfg. Co That’s what you get 


Dayton Rubber Co. 
DeLaval Steam Turbine Co 


D E Cc et h 
Detroit. Power Serewdsteer Co. w e n yo U U S e 


Diamond Mfg. Co. . 
Dings Brakes, Inc. _ 
Dow Chemical Co Pp OW f R 
Dow Corning Corp . 
du Pont de Nemours & Co. 
E. |., Elastomers Div. 2 METH ODS 
du Pont de Nemours & Co on your 
E. |., Fabrics Div 1 
du Pont de Nemours & Co 
E. 1. Film Dept | ASSEMBLING and 
du Pont de Nemours & Co. 
E. |., Polychemicals Dept 
du Pont de Nemours & Co o 7 iz D | N G J oO toe 4s 
E. |., Textile Fibers 
Durakool, inc 


Let these mechanical 
helpers bring you 
Eagle Signal Corp . more profitable results. 


Eastern Industries, Inc 
Eastman Kodak Co., Special Products 


Sales Div. 2 | Write Today, ask for Catalog! 


Eastman Mfg. Co 

Eaton Mfg. Co., Foundry Div. 
El-Tronics, Inc. 124 
Elastic Stop Nut Corp. of America 


Elco Tool & Screw Corp...... o* BOWL FEEDER 
Electro-Fiex Heat, Inc. . 
Enjay Co., Inc. ee Vibrotery type, to select and 


Euclid Electric & Mfg. Nata feed smaller fregile parts. 


BARREL FEEDER 
with stationery ring cover, 

thn sl Bearing Co fer heavy-duty. lerge 

airbanks, Morse & Co., Magneto 

Div. : cues production runs 

Farval Corp ° , am 

Fasteners, Inc. owes 

Fauiltiess Caster Corp. ‘ 

Federal Die Casting Co. ° 

Federal Mogul Div., 


Federal-Mogul- 
Bower Bearing, Inc. 


Federated Metals Div., American 
Smeiting & Refining Co eceee 
Fellows Gear Shaper Co - 
Fenwal, inc. : : 
Firestone Plastics Co., Chemical Sales “ * 
Div., of Firestone Tire & Rubber 
Co. ‘ ‘ 
Firestone Tire & Rubber Co., Guided 
Missiles Div. ‘ ‘ : 
Foote Bros. Gear & Machine Corp... 
Foote Gear Works, Inc., Brad 
Ford Instrument Co., Div. of Sperry- 
Rand Corp 
French & Hecht Div., Kelsey Hayes 
Wheel Co. 
Frenchtown Porcelain Co 
Fulton Syiphon Div., Robertshaw- 
Pon Soe Oe BARREL FEEDER 


SPECIAL ASSEMBLING Gavainas pe, SE 5 SCREWDRIVING 
MACHINES requiring critical selection MACHINES 
G For light assembly operations Bench and Pedestal types 
using Selective Parts Feeders Pedestal Mode! A pictured 
Garlock Packing Co. ... 403 te feed component parts 
Garrett Co., Inc., George K. 362 


Gast Mf Corp. 319 
General Electric Co., Apparatis Dent 60 
64-65, 67A4B, 92-93 . 


(Continued on Pg. 410) 2821-A W. FORT ST. DETROIT 16, MICH. 
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ALBADURE...the steel tape 


with lasting legibility 


Here is a steel tape that stays clear and legible long after markings on other 
tapes have worn off. 

An amazingly tough plastic coating on both sides of the line protects the 
white background, the graduations and numbers on ALBADURE tapes, giving 
their surfaces tremendous resistance to abrasion and corrosion. To quote a 
State surveying party report, “If ALBADURE stood up in this tough mud and 
sand, it’ll stand up anywhere.” Available in all standard lengths, widths and 
graduations, in cases and on reels. 


PHOENIX WYTEFACE... 


the woven tape that outlasts others 3-1 


PHOENIX WYTEFACE (non-metallic) Woven Tapes made from extra strong 
synthetic yarns, are harder wearing, with higher tensile strength and dimen- 
sional stability than ordinary woven tapes. A special plastic coating on both 
sides protects the line against hard use, water, stones or brush. 

The end of the line is enormously strengthened by a lamination of Flexi- 
Foam, a spongy plastic-rubber. No stitches or hinge point to weaken the line. 

A Highway Engineer reported of the non-metallic PHOENIX WYTEFACE, 
“Tt has at least three times the life of an ordinary metallic tape.” Ask Your 


K &3 E Dealer! 


*Trade Mark 
89 YEARS OF LEADERSHIP In equipment and 
drafting, surveying, reproduction and optical tooling 
and measuring tapes 


i 
» = 
Yas KEUFFEL & ESSER CO. 


NEW YORK « HOBOKEN, N. J. « Detroit + Chicago « St. Louis * Dallas »« San Francisco + Los Angeles + Seattle » Montreal 


materials for 
in slide rules 


410 
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General Electric Co., 

General Industries Co. 

General Millis, Inc., Mechanical Div 

General Plate Div., Metals & Con 
trols Corp. 

Gibson Electric Co 

Gits Bros. Mfg. Co 

Globe Industries, Inc 

Goodrich Co., B. F. 

Grant Pulley & Hardware Corp 

Graphic Systems 

Great Lakes Steel 
tional Steel Corp. 

Gries Reproducer Corp 

Grip Nut Co 


X-Ray Dept 


Corp Div. Na 


H 


Hagen Mfg. Co., 
Corp 

Handy & Harman 

Haydon Mfg. Co., Inc 

Haynes Stellite Co., Div. of Union 
Carbide & Carbon Corp 

Heim Co. 

Heinze Electric Co 

Heli-Coil Corp 

Heyman Mfg. Co 

Hoke, Inc 

Holo-Krome Screw Corp 

Hommel Co., > 

Houghton Laboratories, Inc 

Howard Industries, Inc 

Hughes Research & 
Laboratories 


Subs. of Eagle Signa 


Development 


Imperial Tracing Cloth 
Indiana Steel Products Co 
industrial Timer Corp 
instrument Specialties Co., Inc 
International Nickel Co Inc 


Jahn Mfg. Co., B 

Jergens Tool Speciality Co 
Johnson Corp. 
Johnson Machine Co., 
Johnson Rubber Co 
Joy Mfg. Co 


Carlyle 


K 


Kalamazoo Div., N. Y. Airbrake C 
Kaydon Engineering Corp 
Keuffel & Esser Co 
Kilian Mfg. Corp 
Koppers Co., Inc., 
Koven & 6ro., Inc., 
Kraiss! Co., Inc 


Chemical Div 
i. © 


Laminated Shim Co., Inc 

Lamson & Sessions Co 

LaSalle Stee! Co 

Leiman Brothers, Inc 

Leland Electric Co., Div., The Amer 
can Machine & Foundry Co 

Leland, tnc., G. H 

Lewellen Mfg. Co 

Lincoln Electric Co 

Linear, inc 

Link-Belt Co 13, 72 

Long Mfg. Div., Borg-Warner Corp 

Lord Mfg. Co ° 

Lumb Woodworking Co 


Product Engineering — August, 1956 





INDEX TO 
ADVERTISERS 


M 


McLouth Steel Corp 

MacLean-Fogg Lock Nut Co 

Magnesium Co. of America 

Mallory & Co., Inc., P . 

Marathon Electric Mfg. Corp. 

Marvel Engineering Co 36 

Master Electric Co. 3rd Cover 

Merkle-Korff Gear Co 82 

Metals & Controls Corp., General 
Plate Div. ..... 

Metals & Controls Corp., Spencer 
Thermostat Div. 

Metal & Thermit Corp 

Mica itnsulator Co., Subs. of 
Minnesota Mining & Mfg. Co 

Michigan Too! Co., Cone-Drive Gears 
Div. 27 

Micro Switch Div. of Minneapolis- 
Honeywell, Regulator Co. 

Midiand Steel Products Co 

Miehle-Dexter Supercharger Div., 
Dexter Foider Co 

Miller Fluid Power Div., Flick-Reedy 
Corp. 

Minneapolis Honeywell Regulator Co 
industrial Div. 

Minnesota Mining & Mfg. Co 

Monsanto Chemical Co Industrial 
Application Dept 18-19 

Monsanto Chemical Co., Organic Div. 287 

Moraine Products Div., General Mo 
tors Corp 95 

Morganite, inc 411 

Morse Chain Co., A Borg-Warner 
industry 323 

Mt. Vernon Die Casting Corp 68 


N 


National Cash Register C« 

National Motor Bearing Co., Inc 

National Pneumatic Co., Inc., Holtzer 
Cabot Motor Div 

National Screw & Mfg. Co 

National Standard Co 

National Tube Div., U Ss Steel 
Corp 98.99, 107, 

National Vulcanized Fibre Co 

Newark Wire Cloth Co. 

New Departure Div., General Motors 
Corp. 

New England Mica Co., Inc 

New Hampshire Ball Bearings, Inc 

New York Air Brake Co., The 

New York Belting & Packing Co., 
Gilmer Timing Belt Div 

Ney Co., J. M 

Nice Ball Bearing Co 

Nicholson Co., W. H 

Norgren Co.,C. A 


°o 


Onan & Sons, Inc D. W 


Packard Electric Div., General Motors 
Corp. 

Paramount Die Casting Cc 

Parker Rust Proof Co 

Parker Stamp Works, Inc 

Parker White-Metal Co 

Peerless Electric Co., Fan & Blower 
Div 

Peerless Electric Co., Motor Div 

Penn Metal Co., Inc 

Perkins Machine & Gear Co 

Pioneer Pump Div. of Detroit Har 
vester Co 

Polymer Corp. of Pennsylvania 

Porcelain Enamel institute, Inc 

Potter Co 

Pratt & Whitney Aircraft 


Continued on Pg. 412 
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How to get freedom from 


BEARING PROBLEMS 


Here are 6 

operating advantages 
to reduce 

downtime, lower 
maintenance and 


increase production 


NO LUBRICATION 

NO MAINTENANCE 

NO COLD-START 

EXTENDS SHAFT LIFE 

RESISTS HIGH TEMPERATURES 


RESISTS ATTACK OF 
Corrosive Gases and Liquids 


Morganite bearings are ideal for installation in inaccessible 


machines, and for use in hermetically-sealed mechanisms, 


as well as heavy industrial equipment where high tempera- 


tures and corrosion are problems. The self-lubricating quali- 


ities are inherent, producing a highly efficient bearing under 


almost all conditions. 


Write today for latest catalog describing the many carbon 


and carbon-graphite products manufactured by Morganite. 


onganit 


INCORPORATED 


Manufacturers of fine carbon-graphite products for fifty years. 
3306 48th Avenue, Long Island City 1, New York 
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Electronic 
Electrical 
Vacuum Tube 
Mechanical Precision Rubber Products Corp. 


Price Corp., D ‘ 
Process Gear Co., Inc. 
= 2 Progressive Mfg. Co., Div. of The 
hysicists errington "es 
Pure Carbon Co., Inc. 


Purolator Products, Inc 


Continued from p. 411 


Important questions 
concerning your future: . 


Have you found that your education and tal- Randall Graphite Bearings, Inc. 


ents are not fully utilized? ee eee 
Reliance Electric & 


Are you missing the personal satisfaction of ! Reeves Instrument Corp., Subs Dyna. 
aig . matic Corp. of America 3 
using your knowledge in the development of Reliance Electric & Engrg. Co. 
. ve P . 9 Republic Steel Corp. 
interesting and important projects? | Reuland Electric Co. ... 
Revere Copper & Brass, Inc 
: : Revere Corp. of America, Subs. 
Are you interested in a challenge to your mw. J —- Co. 
creative ability? Rivett Lathe & Grinder, Inc 
Robbins & Myers, iInc., Motor Div. 
Rockford Clutch Div., Borg-Warner 
Corp. 3 


At GENERAL ELECTRIC X-RAY | Risecit Baten & Ward sit & Nit 
your future is UNLIMITED Ruthman Machinery Co. 


Expansiorm has created excellent opportunities 
at our Milwaukee, Wisconsin, and St. Peters- 
burg, Florida, plants. 


Good salary, exceptional employee benefits SKF Industries, Inc. 


Saginaw Steering Gear Div., General 
and unlimited opportunities for advancement 2 meters Corp. 
claky rothers, Inc 
in our development and engineering Servo-Speed Div., Electro Devices, 
Inc. ° 3 
laboratories. These are our fields: Set Screw & Mfg. Co 
Shakeproof Div. of Iilinois Too! Works 
— 3 Sharon Steel Corp. 
Radiation ® Electron optics and Shell Oil Co. 
: : eos Simmons Fastener Corp. 
Particle acceleration emission Sinko Mfq. & Tool Co - 
South Chester Corp., Southco Div 
Vacuum tube technology fie ta. Os 
Spaulding Fibre Co., Inc. 


e 
* 
® Electron beam generation ° 
® Medical and industrial ® High-voltage generation Speer Carhon Co 
° 
° 


i i Spencer Thermostat Div., Metals & 
Circuitry Controls Corp. 


X-ray diffraction, s - j Stackpole Carbon Co 2 
y on, spec Instrumentation Standard Pressed Stee! Co 14. 110- 


troscopy and microscopy ee Mfg. Co., Sealmas- 
er Bearings Div. 
Stevens Mfg. Co., Inc 
Stewart Corp., F. W. 
Stewart Warner Corp., Alemite Div. 
Stratafio Products, Inc. 


For additional facts and an appointment write to: Stromberg Carlson Div., 
namics Corp. Wie ‘ 


N . i : Sturtevant Co., 
M. J. ZUNICK, Engineering Section ative Cieinsin tne. 
. ~ Surburban Employment, Inc. .. 
X-Ray Department, General Electric, Room CD87 Sutten Corp., Inc., 0. : 
qT: . Sylvania Electric Products, Inc., 
Milwaukee 1, Wisconsin Div. doseage 
Syncro-Start Products, Inc. 
Synthane Corp. 


radiography 


Gereral Dy- 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC oe 


Tennessee Coal & 
Steel Corp. 
X-RAY DEPARTMENT Thermoid Co. 
Timken- Detroit Brake “Co., Rockwell 
Spring & Axle Co. swe 3 
Timken Roller Bearing Co. 
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Tinnerman Products, Inc. 

Tomkins-Johnson Co 

Torrington Co., Bantam Bearings 
Div. oe ‘ ‘ 

Townsend Co. 

Trombetta Solenoid Corp 

Tru-Seal Div., Flick-Reedy Corp. 

Tuthill Pump Co. 

Twin Disc Clutch Co 

Tyer Rubber Co 


U 


Unimax Switch Div., L. W. Maxson 
Corp. . 
Union Carbide & Carbon Corp., 
Bakelite Co. 
Haynes Stellite Co 
U. S. Electrical Motors, Inc. 308 
U. S. Graphite Co., Div. of the Wickes 
Co. , 4th Cover 
U. S. Rubber Co., Mechanical Goods 
Div % 


. 392 
.299, 315 
38 


U. S. Steel Corp 98.99, 115 
U. S. Steel Export Co 98.99, 115 
U. S. Steel Supply Div., U. S. Steel 
Corp. 98.99, 115 
United Wire & Supply Corp. , 413 
Universal Drafting Machine Co. 297 


Veeder-Root, Inc. 17 

Vellumoid Co 364 

Vickers, iInc., Div. of Sperry-Rand 
Corp. 


w 


Wagner Electric Corp 

Waldes-Kohinoor, Inc 

Waldron Corp., John 

Wales-Strippit Corp. 

Washington Stee! Corp. 

Weckesser Co. 

Weirton Steel Co., Div., National 

Steel Corp 

Weldon Tool Co ‘ 

Westinghouse Electric Corp 28-29 
48, 78, 104, 120, 126 

West Virginia Steel & Mfg. Co. 282 

Wichita Clutch Co., Inc. . 249 

Winzeler Mfg. & Tool Co 364 

Worcester Pressed Stee! Co 369 

Worthington Corp 76-77, 324 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr 


EMPLOYMENT OPPORTUNITIES 


PROFESSIONAL SERVICES 


Index to Advertiser 
Products Index begir 
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assembly brazing problems! 


Everyday . . . this leading *manufacturer PHOSON brazes over 5400 hard 
to see and reach copper joints. Even though hidden deep down in air condi 
tioning unit assemblies, “leaker” rejections are less than ¥2 of 1%! 

High capillary attraction at low temperature, without flux, make United's 
Phoson 6 perfect for such tough “in close” brazing jobs. 

Copper U-Bend Coil connections, too, are brazed best with Phoson 6 brazing 
rings making high-volume automation easy, effective and profitable. 

For all types of hand fed or automatic copper brazing, Phoson 6 has every 
desirable characteristic you want . . . high capillary attraction, lowest possi 
ble brazing temperature, greatest resistance to vibration and lowest possible 
cost. *Name on request 


Contact your United Welding Supply Distributor or write . . . 


Dr AND SUPPLY 
= > UNITED WIRE: ..:.:::.: 


PROVIDENCE 7, RHODE ISLAND 


COPPER, BRASS, ALUMINUM WIRE AND TUBING * BRAZING ALLOYS 











TWIN DISC SINGLE-STAGE 
TORQUE CONVERTER WITH 
CUT-OFF CLUTCH 





U-JOINT 


REDUCTION GEAR 











SINGLE-STAGE Torque Converter 


into your machine 


If your problem is matching single- 
Stage torque converter characteristics 
to powered equipment, here’s the 
ideal solution: Design the new Twin 
Disc Single-Stage Torque Converter 
into your machine! 

This new single-stage unit is de- 
signed and built with all the latest 
engineering advances—yet retains the 
basic features that have made Twin 
Disc Torque Converters the world’s 
most widely used for industrial appli- 
cations. It’s now available in the 1500 
Series . . . in a variety of model ar- 
rangements . . . in a number of torque 
capacities . . . from 30 to 207 hp input 

. to meet the widest variety of re- 
quirements. Its unique but field- 
proven design eliminates the need for 
a free-wheeling device . . . eliminates 
one more possible trouble spot. Its 
heavy-duty construction features 
ample bearing surface throughout 
..- for long life and minimum main- 


414 


tenance . . . even where the going is 
roughest. 

Find out more about this new 
single-stage torque converter . . . how 
it can help bring out maximum per- 
formance in your powered products. 
Write Twin Disc Clutch Company, 
Hydraulic Division, Rockford, Illi- 
nois. Request Bulletin 508. 


A complete line of torque converters, 

both single-stage and three-stage, for in- 

ternal combustion engines from 30 to 
1000 hp. 











Model “C,” with clutch input 





Model ‘‘U,”’ with flange input-output 
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NEW 3-POINT EASY-TO-USE 
READER SERVICE to wep you 


find out more about the New Mater 


obtain copies of new catalog and bulletins 


get more information 
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which helical gear costs 


80% less? 


the G AMIX sint 


ered metal helical gear 


s better than a forged and hobbed 
aluminum part for just/zthe cost! 


By replacing 

forged aluminum 

gears with 

sintered steel 

GRAMIX helical 

gears, a manufacturer 

of automotive equip- 

ment found that he could 

realize an 80% saving and get greater dependability. 
The gear is a component of an automatic window 
raising and lowering mechanism currently being 
used by four different automobile manufacturers. 
The helical teeth are formed in the compacting dies, 
and, after sintering, the GRAMIX gear is ready for 
assembly into the power window unit... there is no 
need for costly machining or time-consuming fin- 
ishing operations like the hobbed aluminum gear 
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used previously. In spite of the astonishing savings, 
these GRAMIX gears have proven to be even better 
than the former forged gear from a standpoint of 
toughness and wearability. 


GRAMIX metallurgists can provide the exact alloy 
for your design specifications. GRAMIX parts may be 
oil-impregnated for self-lubrication. They seldom 
need machining, and will often outlast similar ma- 
chined parts. Complex shapes can be produced to 


” 


tolerances as close as .0005”. Whatever your require- 


Do you have our big detailed "a 


GRAMIX catalog? . . . write g*2 


today for your copy. 


ments may be, it will pay you 
to investigate GRAMIX. 
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See MASTER for a selection of motor 
drives that you can get nowhere else— 


for specialized power drives unequalled for 


flexibility, compactness and performance. 
See Master for the right horsepower, right 
shaft speed, right mounting features—to 
add salability to your products, efficiency 
to your plant equipment. 


Master components are designed to 
combine in one compact unit to suit your 
needs exactly—all the way up to 400 
H. P. Just ask us for information. 


Motor Ratings.14 to 400 H.P. All phases, voltages, and fre- 
quencies 

Motor Types... Squirrel cage, slip ring, synchronous, repulsion- 
start induction, capacitor, direct current 

Construction ..Open, enclosed, splash-proof, fan-cooled, 
explosion-proof, special purpose 

Speeds Single-speed, multi-speed, and variable speed. 

Installation Horizontal or vertical, with or without flanges 
and other features 

Power Drive Electric brakes (2 types) —5 types of gear re- 

Features duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units—fluid drives— 
every type of mounting 


THE MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 
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